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2HY TH D, FRERERGEE BIRT TH Y, BEFEMEILT YT THDH. LKRMEIGER
BEY BT, FRORKIE [HE22FH] XVBHLRICHEDL e THY, BEXKRLLTO
BRI (HE2TFH] ORFLARERBKLTRRE D, XKkbFoy -7 3 VEEE (GABA) &Ri3—
ISR TR L, BETRICLZZSAIEIH 16~ 18 TH S, L72h > T, GABA HPEE 4T
JAKE L CORMAPMBETE %,

BIGEIZ, [HE722FH] 2 TE B HILHIE R ORI DR Td 5, HBIE LoFE M,
HSEDS— AR IR T 5720, BHFICHER 2 8% L VR 15 RIS LTS 2R 2
ZETHb,

00000 : K, BRI, @ y-73 788 (Fx/Y, GABA), #FEXK

Breeding of a New Giant Embryo Rice Cultivar “Koiazusa” with High Tolerance to Cool
Temperature : Takashi ENpo* "', Masayuki Yamacucur*", Tomomori KaTaoka*", Koji NAKAGOMI* ",
Tadashi TAkITA*?, Tadaaki Hicasur*?*’, Narifumi Yokocami**, Hiroshi Katon*?, Yasuaki TAMURA*®,
Hisashi KowATA*®, Zenzo OYAMADA*” and Yoshihiro SUNOHARA*®
Abstract : “Koiazusa” is a new rice cultivar with a giant, nonglutinous embryo developed at the
National Agricultural Research Center for Tohoku Region, NARO, registered as Paddy Rice “Norin
407" by the Ministry of Agriculture, Forestry and Fisheries (MAFF) in 2005. It was selected from
the progenies of a cross Hokkai269/0uu316 carried out in 1989.

The maturity is almost same as “Akitakomachi” and is classified as early group in Tohoku region.

Compared to “Akitakomachi,” the culm height is shorter, and lodging resistance is stronger. The
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grain shape of the brown rice is a slightly more round, and the 1000 grain weight is slightly less. In
terms of embryo size, the length is about 1.3 times longer and the weight is about 1.9 times more
than that of “Akitakomachi.” The grain yield is almost same as that of “Akitakomachi.” It has true
resistance genes to blast, “Pia, Pik”, while the field resistance to leaf and panicle blasts are weak.
Cool weather tolerance at its reproductive stage is very high and seed dormancy is easy to overcome.
Grain quality is poor because luster is inferior. As for the eating quality, the milled rice is clearly
inferior to “Akitakomachi,” but the pre-germinated brown rice is only slightly inferior to “Akitakomachi.”
The Gamma-aminobutyric acid (GABA) content in the grain is high and that of the pre-germinated
brown rice is about 1.6-1.8 times as high as that of the usual varieties. It can be expected as an
emergent high-GABA brown rice for processing. “Koiazusa” can be adapted to Tohoku district
and other areas where “Akitakomachi” can be grown. Its cultivation requires sowing about 1.5 times
the normal amount of seeds, since the emergence of its seedlings is inferior to that of common
varieties.

Key Words : Rice, Giant embryo, Cool tolerance, Gamma-aminobutyric acid (GABA), Pre-germinated

brown rice
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(AR) %) (A H) (%) (AR (%) (AR) %)
BhTx 8.25 66.5 8.27 37.0 8.19 29.5 8.20 60. 1 Jiigis
47X 0k 8. 22 33.9 8.18 64.6 8.14 46.5 8.18 74.1 i
t A JEF 8.20 22.3 8.16 70.0  8.14 66. 3 8.18 80. 4 2]
UaA)) 8.22 14.4 8.19 95.0 8.14 73.1 8.17 89. 4 2]
FReXUE 822 43.1 8.23 57.0 8.15 41.3 8.20 88.3 Jiigis
ZA RV 8.24 29.2 8.21 60. 3 8.19 62. 1 - - i
[ORR S EX Y 8.25 47.9 - - - - - - Jiigis

1) @B E AR i LIZ XD R0E,

Z OMIFTEIRIKEIC X D BE,

HRER « HRBENRATEE v & —BESRERFZEES, Bochl BRI B 5RS

T mE R R R

BRHIE, 1995~19964E, 19984E, 2003~20044E0) 5 4EEHY, 5 ARIEIR 131995~ 19964, 2003
~20044FEDAESEY) (72720, 4 7% Uk, TeX/EF), [FA4 bV 132003 %FR< 34
Y, 17867 &) O HBEIE20044E 2 Br < 3HH)) . Bl I, 1995~19964F, 2003~2004
ED 4FEFY, BEBEEL, 2003~20044E0 2 71,

O 11 R 2 BEKR T ToEERH G
e /KIR
19.3°C 18.9C 18.5°C
R4 P oz ; HE
o Fask Fask
(%) (%) %)
BAbhTx 8.15 92.5 8.16 85.0 8.18 72.5 iGN
£ T7XT% 8.13 51.7 8.12 38.3 8.10 20. 8 (58)
afxresnl 8.17 16.7 8.16 13.5 8.17 6.2 (RoR0Th)
v X )EF 8.10 30.8 8. 6 22.5 8. 6 8.5 (/)
FReXUER 8.13 53.3 8.11 40. 8 8.13 24. 2 (HBR5)
) 8.16 27.5 8.15 15.2 8. 14 7.8 (78)
[ON=X:S1ET Y 8. 14 73.8 8. 17 53.8 8.18 22.5 iGN

1) 200440 F R F51T B TEIRHEAKIEIC X D HE,

HIED () 13O,

12, 2004 fEOFRHIZB T, MG HERE B YO
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ARKEL ERY, WSS R E R b
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TETE] [ex/%F] LOEM»ELRD,
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2HET D,
4) FEFIFME - S - MIFERE

FEFEHEL, BRHOBEP S "5 LHE
b (£12), BFHEICOWVTIE, 2004 EDOF
T ORENRBOMRE K 131TRT. 30 CH%
BFTORFERIE, NTVADY | 2L 4 HFED
BHEZAH, 7HHBE DIIZITIOBLEE 7o 72,
—7J, 20 COL&MT TR, [ZEHTE], TOIFxd
B, [EWwAO) | OEKXIE 3 sl 5 3 W EEH
$, BEREPIOWILEE L oT-ON [HEZF
L], [avehV] CR7THBEZ>LDIHLT,
[BHT ], [OIFxdbE] TRI0HETH- 72,
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1) 20044E DB RHUCISUNT, K& OIREE, E&MEFTH
HiAE (E30cm X A60cm X & & 3cem) D154y 1 HHFEY 7=
D OHFHEHAE (2 K18)., 1220044 E D KR
KDUTWAMBAL, MEEWEREREL-, HEFERL=%
& OFFER T CTO (BT E) OHZEE X100 TH &7z
ZEL] OIFREOMTFKERT, BEEITGFE:

6.7g, 1.5f%%H : 10g, 2f%& : 13.3g,
0 12 FEFEFM

e FEIEFRE HE
EnTs 4.6 )
bEiZED 1.3 R
fa=v% 6.0 5
PH=vF 4.7 5
T¥eHY 6.9 5
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1% 26.8%, 30 CTIX 168%WA L7z —F, fT=
% L5 BRI L2360, M3FBIE It
D [H&72Fb] oOMFHELET20CTIE
7.3%, 30 CTIX29.1%MNL, 2528l 7%

i, 20 CTIE29.9%, 30 CTIX70.3 %L
720 L7235 T, [BHT S OMFFRFEIZ—
FEIZHARTH LD, HEREZMNE eI L1285
T, WFRDETZHHI LU THLEELD
n7z,
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RO LM (K14, HHE3), WEZ

000 HEOEER (Ers, BT, [HE&

722FB], [OEzd b))

0 13 334
I3 ()
BARAL 20°C 30°C

4 H 7H 10H 4 H 7H
BbT & 9.3 76.7 92.3 93.3 95.7
HEr-ZEb 12.0 99.7 99.7 99.3 99.7
aveHY 45.7 99.0 99.3 99.7 99.7
WiZzbb 1.7 71.0 95.0 89.0 98.0
ENHD Y 25.7 64.3 69.3 76.3 7.7

1) 2004FEFRMICBNTE L DI, BREETICRW TR REH

= (358), HEUTIRAES B, F13220044E0 (AL Tav e Y |
1220024R 7, TZWADY | 1220034EEE) OAEMZHER (NTnAoO
URIEE =/ SES )R

0 14 KoK

= 5 HIE
A £ B B ps m maxiE
(mm) (mm) (mm) B R K
BT & 4.93 3.04 2.09 1.62 14. 99 LM LR/
bE-ZFb 5.17 2.91 2.07 1.78 15. 04 h h
DiIEZLH 5.13 2.83 1.97 1.81 14.52 h L0708

) BEIF20044F- O BFREHIC I3 1 B IEM, 1. SmmD i & L 72 K 3001 & A,
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21 mmEl FORAS60% % M2 B (£ 15), BIFEDOK
XEIE, 2004 FEOFHRMTIE [HE22FH] 12
HARTHFEREDH 1.3 45, BFEIIH 19T, X
REIZCHEDLIRFEOHEIIS7%EHN2/HETH S
(£16), ZXKME X, HRFEY, HAPALR
5200, [HELZEEL]I O LT X0%5
T TH D (17). FRTORKRIE, 448,
o, BAEVWTFRIIBLWTY [bEx722Fb] @

“EHT XDHISRICHEL R THD (F18).
F 72, FEBRENT 30 C 16 MM LI L 22583 %
KORRKRZEIIIIRT, [HE&722FH] Ol
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HE% 10%5 5 30% % THM S ¥z, ZORE,
TU Y RHEEZ FIF Tl ZEI2E-T, BHFEXK
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BT L7z LALARDYS, 7L ¥ FIENFEL

0 15 ZROKIESA
1. 6mm 2. 2mm
T ~ ~ ~ ~ ~ ~ AN
R4 it 1.6 1.7 1.8 1.9 2.0 2.1 e &E
BhHT 0.5 0.4 0.8 2.3 7.9 27.9 37.9 22.4 100
HElZFED 0.4 0.6 1.7 3.6 14.3 45. 6 29. 4 4.5 100
DIEZHH 1.9 2.8 7.3 13.6 27.5 31.3 13.2 2.4 100
VE) BRI E RRHIZ 1) 5 20044FE OREME CE RS Z /R, LK200g % it H RV,
0 16 WFREMFE
R A REF /YK
A4
(m) I E (%) (g/FHD) =k (%) %)
BT 3.52 126 1.26 191 5.7
hEI-ZEDL 2.80 100 0. 66 100 3.0
DXL H 3.25 116 1.32 200 6.5
) BT B M 51 5 20044E O I EfE, 1. SmmODfifi &3 L 72 Z K500 & RS,
017 ZKRWE
A, gA INE| LA JER HH wa
N2 3 B 2.2 0.8 0.8 5.0 0.5% 5. 8%*
bhE-ZEDL 0.2 0.5 0.7 3.5 0.3* 3.5%
DIEZHLH - - - 4.0 - 3.8
) BUEIZ BRI 1998, 2003, 20044F0 34EEY), k132003, 20044F D8,
3k 131995, 1998, 2003, 200440, [HIXZH B 1X20044FOfEfEE LT
OFHl, PFEMETE27E) LRLL,
0 18 HXO AR
EpE oy By s ekbse S8 *50 wa FAEFA B
W o ) ®) ) (-3~3)  (-3~3)  (-3~3)  (SHFAHD
2003 ZWdHT 13.0 63. 4 1.9 -0. 57 -1.14 -1.00
. 2004. 2. 23
HSLOUE 13.8 88. 4 1.7 -0.29 -1. 00 -0. 86 74
HEl-ZFb (FYE) 13.8 87.7 1.7 0.00 0.00 0.00
2004 ZWHT X 15.2 83.5 0.2 -1.00* -1.50*% -1.60*
) 2004. 12. 6
S OUE 14.6 89. 7 0.7 -0. 30 -0. 50 -0. 40 (104)
b=z b (GEYE) 14. 6 90.0 0.1 0. 00 0. 00 0. 00
1E) BEHICEBI 52 RBWERERRR, SME, BA1E, —3 (WRVAR) ~0 (KUELFRIL) ~+3 (v HE),

k0 ix—3
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019 FFEZLROAE
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BEO T Lr REG (-3~3)  (-3~3) (3~3) (-3~3) (3~3) (FxED
BHT S FIFELAKL09
BT SRFLAL0% 0.55 0. 55 0. 55 0. 45 0. 64
+HE T2 FEHEKI%
T S FEIE L HK20
ﬁé%ﬁwjﬁ b -0.45 -0 -0.55 -0.18 -0.55
+HE - FE B AKSY%
e T 2004.12. 8
T S L HK30Y
ibir“%E}F“fjf ’ -1.00* -0 -0.82 -0.64 -0.64 (114)
+HE T EBLEKTOS%
bElzZEbBk 127 1.09™ 1.18%  0.82 1.18™
T2 2 BRI L HK200
b %%%l* A¢ 0. 00 0 0. 00 0. 00 0. 00
+HE L ZELAKSN (LK)
R & R L HK209
ibir“%é}?“fji ’ -0.18 0 0.18 -0.18 0.27
+ A ) — =)L K80%
BH T S FEIEL K309
&bvfi§féfﬁ“ﬁj< g -0. 64 0 0. 00 -0.55 0. 09
+ A ) == )L KT70%
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ 2004. 12.9
BdH T S FEIFELAKE0% N ¥ N "
-1.45 -0 -1.09 -1.09 -1.00 11
+A ) — 73— )L [ K50% (11%8)
bE-ZEbRK 1.09* 1 0.91* 1.00* 1.09*
= 2 F BIAIE L K200
H& 7o = 8 HIELHK0% 0. 00 0. 00 0. 00 0. 00 0. 00

+HE T T EBEKSN (L)

1) BRI o R ERERER, AL FY, &

WZOWTIE—3 (MY ARR) ~0 (BRHELFEL)

~+3 (MY E), #iZ—3 (0MebFH) ~0 FEUELFEL) ~+3 (M|, Msix—3 O
RVERN) ~0 (FEMEELFEIL) ~+ 3 (i) 2FRT, FEXKIE, 30°C, 160RIRIEHLIE LT
GoKEMH, A==, A2 —R—= DT L REERITIG U TKRS 28 U THREAR,

K IFFREIZEY 1 %KM, *X5%KETHEEDY,

020 ZKHo GABA &=
GABAZG & (mg/%K100g)
i
20014F 20044F 24
EBHTx 11.0 13.0 12.0
bElzZEb 1.0 2.0 1.5

E) (M) BARRINE V2 —I2 & 5 ZK100g24 72 0 ORENE,
STET 2V BANTEIC K D, 2001421320014 [H X7
ZE B, 20004EE [RHT X, 2004913094 1 20044E 7
TR A,

20%D [HE2EH] OFFZK GL#E) & 20%
DO EBHTE] ORFERERKET L L, [BDHT
S ORFTRIE, REMWTIEIRRLE L5, WY,
BETIZIEEAEEDN L, BRE) LTHRIERLA
KIS ELHRDLZOERDEIINES o2 &
72, TV FTHHRE|ERT IT—ZAKD [R/ —
N= V] LA, ML7L Y PR [HE7
ZFEL] ORFELREERSL L, WY, FHHLNE
D, BETHRRES 7

O0GABAD O

BHH THEE S N2ZKP O GABA &1L, 2
AT 120mg/ T K 100g £ 0, [HE -2 F 5]
EHRTEB{TH o7z (£20), 72, RIFIETHIM
B aN [BHTE] OLKREORFL KOG
T I BEROGHAERE L 2L ITRT, ZARRPT
X GABAOREE D7V E I VEED 333 mg/ X
K100g & [aveh )| EHEKELTH 14EEL,
GABA 122wV T3 81mg/Z K 100g & 1.2 #5% <
HInTwiz, MILLAEEFEZLKIIOWTIE,
GABA &t 242 mg/ LK 100g T[22 e ]
DHREZKRD 1.6 TH o720 T, KHEED
[BHTE] ORFELRE [HE-2FH] LUK
WARLD [aveh)] POERINEBFTK
D GABA HFmERETLE, VI MF A4 7T
[H&7-2FH] 01644, [avehV] 016~
18 ML ® L ol (F22),
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021 W7 I BSas (REPRAMN TR

mg/100g
7 Lok ALK
BHTE avehl BoHTS avenl
y —7 X JFEE (GABA, ¥ ¥ /Y) 8.1 6.8 24. 2 15.1
TN MR 33.3 23. 4 10. 7 7.2
T ANT X R 27.3 19.3 2.8 3.7
ALt = 6.3 6.1 3 2.7
Y 5.5 4.8 4.2 2.5
V% 1.4 1.1 3 1.7
TI= 8.5 5.3 18.5 12.2
VAF 0 0 0.5 0
Ny 1.6 1.3 4.3 2.8
AFF= 0.5 0.9 1.5 1.2
AYufw 0.4 0. 1.3 1.5
= S 0.6 0.8 3.3 2.6
Fua 3.4 1.3 2.8 2.4
Trm— AT = 2.0 1.8 3.3 3.3
PR% 0.6 1.3 4 1.8
TUE=T 2.6 1.7 2.1 2.8
v AFT 1.3 1.5 2.9 2.7
TIF= 23.3 4.8 11 7.2
A=V 1.5 0 2.4 0

) ZAROGHHEL, TRHT ) 20054, T b B Y| 2320034, FEIELKOIHTE
1%, &S] 2320044 L 200640 2 43F%), [ e BV ) HR20034FEE, WIhbE

B ULPE,
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BhTx K I N— R 20.0
BhTx K I VAZAN 18.3
HETZEDH KR V7 k 11.7
aveHY TR U AZAN 11.7
aeAY INGjA1RY VAZAN 10. 1
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HoleW [HELTEL] I, RERTIE, [HE TUTTER LB IS S D 5,
72ZFbH] RPN THhHoT, BlEDL I A, 3) BWRICHIFERI Ml L RTH B 7
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A New Small-seed Soybean Cultivar, “Suzukaori,” with Resistance to Soybean Mosaic Virus : Yuhi
Kono *'’, Setsuzo Yumorto *'’, Yoshitake TAKADA *'’, Shin KaTo *'’, Shinji SHIMADA *?’,
Tetsufumi SAKAI **’, Hisanori SHIMADA **, Koji TAKAHASHI *?’, Taizan ADpAcHI **’, Kohsei
TaBucHI *¥, Akio Kikuchr *7’, Shigeki NAKAMURA **',  Miwako ITo ** and Hiroharu BANBA *1¥

Abstract : A new soybean [Glycine max (L) Merr.] cultivar called “Suzukaori,” registered as
“Soybean Norin 127,” was developed for the use of fermented soybeans in 2004 at the National

Agricultural Research Center for Tohoku Region. “Suzukaori” was derived from the cross of “Kariko
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778 Fs” x “Kosuzu,” selected for resistance to both Soybean Mosaic Virus (SMV) and lodging. It is
classified in group II in terms of maturity. It has a medium stem height with determinate growth. It
is resistant to SMV (strains A, B, C, and D). It shows similar productivity to “Kosuzu,” which is a
leading cultivar for fermented soybeans, in drained paddy fields, and higher productivity than
“Kosuzu” in upland fields. The seeds of “Suzukaori” are very small and dull whitish yellow with
yellow hila. The protein and oil content of “Suzukaori” is medium. It has good stability for fermented
soybeans. It would show good productivity in the middle and southern parts of the Tohoku district.
“Suzukaori” is the first cultivar for fermented soybeans in the Tohoku district that is resistant to
SMYV strains C and D. It was released in 2004 as a new recommended cultivar in Yamagata prefecture.

Key Words . Glycine, Very small-size seed, New cultivar, Soybean, Soybean mosaic virus resistance,

Fermented soybean suitability
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HRERH, HEFHSIMARIETH Y, M
HITRHFTH L LM SN S,

011 FRETEEM L ¥ — 12X 2T mIRE (FEERN)
HRE EAE B RSN
(g) (%) %) REk A
WA - R TERR 9.1 42.8 19 2.33  2.22
TFT0EY HAHAA - A UERR 9.4 42.1 19.4 2.30 2.22
WL - BRRE 9.4 40. 1 19.7 2.34  2.25
2R (FEUE) 2.42  2.28

5%) 200245 R HEER T 2 H,

0 12 SR THEBML > 5 —1 X MR (R
BT
s He e J_ki—j:kﬁ“ B anTﬂE
. R IR ] bﬂ f, E) 1l X e P ,'_45{5\
[ N - v ¢ H glE i
@S - FEVERE 3,11 3011 3.11 2.89 3.22 .22 3.11  3.11  2.89
TPk 2001 L@ - R 3.33  3.33  3.22 2.44 3.22 11 2.78 3.33  2.67
MR - BEUERE 2.33 2,56 3.22 3.22  2.67 .44 3.11  3.00 3.33
AN - FEMERE 2.40  2.30  3.10  3.00 3.00 3.30 3.20 3.20 3.30
a2 R 2001 L - BREE 2.80 2.90 3.00 3.30 2.80 2.90 3.20 3.10  3.40
BEMM - BEYERE 3.20 3.10  3.10  2.80  2.90 .20 2.70  3.50 .80
AR~ v (BEHE) 2001 3.00  3.00 3.00 3.00 3.00 300 300 3.00 3.00
M - BEYERE 2.4 2.8 .5 2.9 3.0 .9 2.7
TT0EY 2002 ERMAJE - BEVERE 2.5 3.0 4 2.3 2.9 .1 3.0
S - R 2.4 3. 7 3.0 3.0 .0 3.1
Hwmsm - EERE 2.3 3. .1 3.0 3.0 3.0
AR 2002 HAHAAN - ATUERE 2.7 3. .6 2.3 2.9 . 2.9
s - DR 2.7 3. .3 3.0 3.2 3.1 3.1
AR~V (FEHE) 2002 3.0 3.0 3.0 .0 3.0 3.0 3.0 3.0 3.0

%) SGEE

FEE L, 50g PSP AERIC IS 5, 39°C, MAEI0%, ISHFMIFEMER, 20°C, AE0%,

I, 5°CT MR S & TS,
R -

(2 RX~)b (FEYE) | Z5@ :3.00L 35, BEY, WREILHE,

MEFHIIZOWTIE, Mz 5, iz 3, K§FHiiz 1 O 5 B & 4 %,

FUBFR T AW L, 20°C CLOMRRIEE#, 0.2MPa T30 A T 5, & 1 g3t UEHEFEFI1000{E %

2R & BITHERE

bidan, &, &Y, #BE, ik, K5I,
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013 FEHFRAIC L 2MEMTEE (BH T +h)

AR B RERH

2 T (\ =A z < =1 !( j ==

R B g BT wer omz WL w0 Lk cax BY s
() N %) pH 9 #Y A - BR
(g) (%)

HRM TR0 141,10 69.8 50. 5 7.52 58. 8 3.0 3.0 5.0 3.0 3.0
(AL gnoo s 155.8  70.5 54.7 7.36 57.9 3.0 3.0 5.0 3.0 2.0
E5. 4 136.7  82.0 40. 0 7.48 59. 4 3.0 3.0 5.0 3.0 3.0
L% TR 149.9  70.7 52.8 7.33 57.5 3.0 3.0 5.0 3.0 3.0
D 149.6  94.6 36.8 7.33 58.2 3.0 3.0 5.0 3.0 3.0

f5) 20024 K G & EA,

W - JBURH200g FREE A, KEER%, 92 U v L OKEAT, SIEICCITRERIEE, 130°CHTZ T304
FREEZA, TR O =i 5 & A% C L0005 AR L, & 5.100g (Z%f LC 1 ml B&fE, PSP &#RIZ54~
57g Fed, 40°CHITR TITRFRIFLEEREEE, 5 COMIBE THRE,

ERERHIE, 1 45, 2 0085, 3 i, 4 RV, 5 BV oo 5 BEREGTAR,

014 EFEFICX MM TRE (FUREEM, 3t Y )

BB REKE IRIERE A
Ty Y . T
s e (@  ERBINEG  RERE®  {E/JFEAT100g)
=g Y 9.5 219 0.0 0
o fo ’ Rk
a2 R ) 8.4 225 0.0 0
B A 11.1 212 0.3 1
TInkY L 10. 4 214 0.3 0
DT ” 13.6 221 5.7 0

#5) 20024 PE R 2,

015 FEHBAWZ XM TR (KE, LY )

T Rk B
A, P “
(@ (L) <Fh & =) A

ks 142 44.8 o+ ++ ++ ++
EReh v:Fo UJ -
=873 - 127 44. 8 4+ ++ ++ ++
BOH (Rt t) 151 44.1 et ++ + ++
TR L 131 43.0 ot + + ++
O g 144 41.8 ++ ++ + ++

i) 20024FpE K G 2/,
BUYEYE © REZ25°C - 16MFRIRE, 123°C - 3550784,
BRI BEO< TR 2V G/ /) D2, BE U (5 /) RS 0
1 W (H/+/+0) v, HBR BRD (1/+/+H) FF

016 FEFFILHMEMTHER WL, il X OVERERHl AL Y 1)

T & BHE
infEA JFEH — -
(g) (Lfi&) i =) AR IS G T
ERERA 1N 87.8 44. 8 ++ ++ o -+ 3
. E)De:i

qAR - 73.0 46.5 ++ ++ ot T
gD (Gt 80. 3 41.4 + + ot +
ERER/A =1 L 77.7 42. 4 ++ + it +
g - 94.7 41.7 + + e ++ 2

%) 200240 K G2 A,
B ARBKRTITNE T YP160 4 800 L, F8E£1340°C T 8 Iff#], 44°CC 4 KfE>f:, 40°C T 2 K
M, 25°CT2WFMATVY, 5°CT—BhEARL L7z,
BREAHE A S TN (+/++/++H) RS 30, B PR (/) HED
MG BODFRY (+/++/++4) BN e, B B (H/+4/++4) B
MO 5 AFHE CEW : 1 ~RW\W: 5)

[



MEHED 0 574 Z'HA 77 A4V ZAEBNEOWE RS A ZF il [ 32080 ] OFK 25
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1) ¥4 X4V APtk
IR T B3R B X OV R IR 3 B 2 3R
WCTERINZBBEIIBITSL T A X7 4V ARK
PUPEMOE SRR T DA F O FEIRREEL & R BERL O 7
ARE2S, EIEERERZENR R » 2wk
“HERT LHE SN (K18, 19). 72, HEM
B BT A4 ZEFAL 77 4 )V ARERFEIO A
THHERBE2S, [T39080] &5 4 212

TANVAD A, B, C, D&ERERMICEIIMEL A
T5EHEINTZ (F£20), L EOEREZERAEIIC
HEL, [39280] oy A4V AHRKIHIE R
LHES NS,
2) FAXYA My F a7 iy

el TR ERBEIS L2 54 AV A MY
F 2% (Heterodera glycines Ichinohe) IKFTVEM
ERBEICB 5L — A 3OFEERE (K21,
WA UL B S B L 0 i \ 2 BT B Bt D B AL AL

017 IWEENEEZIZ L 2T OEREM (2003 4F)

Al = S &Y KRG & S s we
B 0.81 0.81 0. 67 0. 67 0.67 0. 48 0.52
g 0. 65 0.90 0. 65 0.95 0.70 0.55 0. 45

i) FUBFR EIZ20024E (LT IRPE . M 3B L LT IR K A,
GRS ¢ 15°C TI20F[2 4%, 1. bke/cm2 THE, FEEEIT15HE,
BREFFINIE SR T 21412 L %, AR SE-2 (RR) ~0 (@) ~2 (B

V) CHEA.

018 %A X% A 7 it ie iR (LIRS R SERRYS)

. EFPITBT DHMH TEBERIFHA (300RFHA) BEfED
" RRFEG)  FRE CHE  WEBRR)  REE HE W
ERER/A=R)) 0.0 0.0 fi 0.3 0.1 Gid -
ES N 80.0 17.5 G 75.0 57.3 55
F T A A 0.0 0.0 fi 2.0 1.0 Gid LA

f4) 1. RBRAER @ 19994E (379228 D 13X FR637 S0 D RRAR) .

2. EBHFORIFEITA - JHH, B HESEIRE Ly, C : BMEY 1 iR,
D : MEEERER S PR, B MREERAEE Ly, F @ MEEEER 2 L < A2 F 230,
THE L, FIEIE = (C+2D+3E+F) /4 (A+B+C+DHE+F) X 100 & L7z,

BB OFIFEILA - BN R ALY, B [ENCBEREHT 5,
C: —RLTbhbr>BRECHEKEATS, D FOKEIBECHEKEART D,
E: Znl Lk, THEL, Z5EE= (B+2C+3D+E) /4 (A+B+C+D+E) X 100 & L 7=,
3. M - FEIFEE O - MBIR, 0.1~20 : 3R, 20.1~50 : #1, 50.1~80 : §5, 80. 1~ : 5,
4. BEEOFMIL 7203 SR JE R L) 12k D,

019 A4 X7 AV AFREHVERE AR (REPIR i E R

EFFITBT 5% FBBERIFAA (300kIFHA) BEFE D
Sh R4 HE ) E B
FEIFEE (%) IR FEITRIEE (%) IR AT
TF0BY 0.0 0.0 TG 0.0 0.0 G -
aa= D) - - - 0.0 0.0 T2 G
B2 FFH N - - - 1.0 0.4 i h

fi#%) 1. FERFIK : 20014,

2. EBHORAEFEITEXPED2RKICOVTA : £2LBEDLNRNED, B : &bl
WVHEBRE LRV S D, C : R OBRWE O, D @ ERERATREDO LD, E - %
MR ETZ LWV b O, F o FEERSEZ L EFR IR SN b o, THEL,
FEI7 B = (C+2D+3E+4F) /4 (A+B+C+D+E+F) X 100& L 7=,

TEBERLFAAT 1345 X R D 2045 0> & EVE 2 fih Y L 72 30067 DA BERL D
FAEREZA 2B OLNRY, B LR LND, C: —RLTh2sik
B, D : oK SFE, E 2k, THEL,
FEJ5 = (B+2C+3D+4E) /4 (A+B+C+D+E) X 100& L 7=,
M 0O~ 4L L, FRTHEIBLEL
A= {3 GEAFRE XFEYRIE) /(4X300)} X100
WIEIXRARE 0 @ MR, 0~20: 58, 21~50: H1, 51~80: 55, 81~ : 55
3. BEEOFmE 72V SRR SR A L) 12X D,
4. FIFE, HETRIBEREL
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BLOWIDREE (%22), BOWCHRMAE v b kB

B FAERE (F23) FigonT, fEiEg

Fil D2 SBEMICHE LT, (33280 ]

DYAMEYFayEEEZ (5 LHES S,
3) B EBTIE

fa e RERBRY S HE LB 5 RHER

020 ¥4 XEHFA 774V ZADHRE RGP
e R (B )

55105 75 (2006)

(Cercospora kikuchii Matsumoto et Tomoyasu)
KPR E BRI BT, BEAEIRTE & Wik B X OV
AN & B R AREALERIC B 1) 5 R BEH IR R O IR
AR (R (RE) ], [F~eav], [AX2% 7]
B zvLv4] Lolkgrs, [§5080 ]
DEBEFHEPLEIT “RRm” LHEEIND (K 24),

021 ¥4 XY A bkrFay - L—R 3P
ERBRRRE (Ui 1 S R

R B A R A T TA N AFRERH (N ) fnfE4 FAEERK ) E

" A B C D E B Y 64 %

B R R S X B LA R (%:/E) 78 55

g R S S I AR A (FEYE) 9 i

B S S Peking (Z#) 3 i
) 1. REBIEK - 2001, fF%) 1. ﬁéfﬁ)&‘/ﬁ:moo% (FF IV 1TAR6E3TEHFD

r SRR YT - D) A ol 2 VL) o . e .
T R, 2. WA : 0 (M)~ 4 (JF), H/LNCHRIIE T
T o) : o) X V&,

% : (R), 21~50% : (S), 51~100% : S,

022 ¥4 XYAMerF oo PTPEs e R BR

A g (E%f&ﬁ:j%m%fif%&) X100

3. HRIRTO L—R 31T D IEPUERE DR R,

(WA SRk 0 1)

#ikic & 2 10BRIL I (g) WUk EE R %&%/\ Fk #a
4, P wEmL L I R
R R [ g o P = 7 XLk ~T7 A
WEmozxe TVE  HEE A ®) W HE O B HE
TR 0.5 h 47 44 93.6 26.3 55 99.7 i H
IV T R (L) 0.0 Gid 179 168 93.9 100. 0 - - i G
f5#%) 1. REREK : 20004 (308 0 IIAR63T BHED KAH) ,

2. HEEBEITLITOLBY,

FEIEIC L AHHE B F o v - lE 0750, 8~1.0 : 59, 0.5~0.7 : H, 0.2~0.4 : 3,
TEE R~ T R X BHEIE  21~30 1 59, 31~60 : 1, 61~80 : i,
TR EE R~ T RIS L AHE - 31~59 ¢ 55, 60~80 : 1, 81~100 : 74,

0 23 ¥4 XY R bt rF o o \PiMioe SRRt

0 24 SEPLRIKHUIERRE SUBRCRT (R o IR e S Rl

(B 1) Yaadt L)
snFEA WSS FAERR  BEEEHME CHE FEIFRIR (%)
- AR HE
TFErED 13 94 - 55 ERERE MR R
UJZ/?Z Eﬁg 18 92 3; %; TFENEBY 15.0 3.8 9.4 0
T Ef) " 2 HH (FBF) * 0.8 0.6 0.7 G
Peking (PRI 10 0 ! g Bt h Y % 7.3 5.6 6.5 R0
fiE#%) 1. REREEK : 20034F, ARLH N % 11.4 8.8 10.1 e
2. BrFa L —R3EEBERTICERL, 07 T LA % 15.0 8.8 11.9 o
TR IR ARBNCHZ L=, ROl R oE4L
FREZ, 0 ~4 () oMkETEL, T HE) 1. SBUER 0 19994 (T35 0 13X R63T 5 RED
DRI L Y FAEERSERH L, BAE)

R = “*ﬁwﬁfjﬁ gf%@ X100

2. RITHIE DT OIS LT,

3. HIE  PRIORIFRIER THIE, FRRIR (%)
0.7~6.4: 7, 6.5~10.0 : 0L, 10.1~25 :
1, 25~39.9 : K55, 40.0~ : 55
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4) RSP EHPE

H T RSB (BUE FIREEM L v 8 —)
(2B B K G AL EIHUTEBOE BRI B
DI & BRI B & OTRAE A & D LA 5,
[F928Y ] OVMERERIEL “RPm” &
HEEshD (25,

ooooooo

I UNA VOB EE L % B h TSI
&, (9280 ] & " OBERRE [Z X215
Al EDIHEL, KT LHESRhD (£26). F
72, HFOUWD ZIRERZERLINC X B 5 (L
5 1971) 5 T OGN [AX2y A ] L
FIFEED 7 LHEINDE (F27),

DLEXY T39280 ) (35 F ARSI EMEN
ZEDS TN, VYHERI N S IEET A0
End b LW S NG,

O Oooboooono

ooooooooooo

BRHIZB T, Tl R, i S
F ORI A A R C A e ) B el % St L 72
EAEERR T (9920 ] & [axX] &

0 25 & A A AR EHEGUE S R Ca T

ESVAE Fev )
FIRE Al —HkN

E'u DRSPS s [ =

L w  ERE e TUE
TN 99 1.70 0.612 LT
FUTvmkk 100 1.94 0.775 55
AR * 99 1.69 0. 632 LT
%) 1. REREK @ 19994 (T35 0 1TH #6375 D

A

2. 1RRICHE AR - R & Harosoy % R4 L,
Harosoy 23 FMs L 72MR720T 2t 4 & L,
3. FBIREX, BIFEL 0, HIBREICHEENTED
Hd 1, BEPHBEREEREZID BN TWH
%2, BESHEEEFLICEL TN
23, TRMIER 4, ARIE 5 & D MERE

FlEAREICEG 2, FRICX-oTHRIBE L,
TR = (X (AR AE X 3% 4150 /
(EFRARRE X 5) } X 100

4 . [A—#EWN Harosoy %ftbid, [Rl—#EN D Harosoy
DFEIFRPEN KT D PERRAE ORIEE & L THH
L7,

5. [A—#RM Harosoy xfthZ B I, SEWFIFE K&
UK R A 2 U TR SRR (k) 2 JEVE L)
E L7,

HE, 58 ¢ [@—FRPN Harosoy % k0. 600K
S2R27 ¢ 0. 600~0. 635
11 0. 636~0. 749
LY 1 0. 750~0. 770
59 :0. 77100 &

B, BAEMIE S H, B 1 B o7z T
Rz [axX] X0 20, EXHBUIA 3
Wid otz pEEE 22X LIZIFRLETH
o7z, BALIRA LY, ERERZIEE [a2X] XD
Ygirolze FEREZ [TAX] 1) 13%%I
Tholzo BMEIX [TAX] EFRLTHo7z, M

0 26 fi PAREG SRR (Fb)

& A& PR (cm)

AR, R o HE
od?

2001 2002 2003

TR 12.3 13.9 12.1 12.8 LI5S
az X 16.0 19.1 18.2 17.8 L
LN 12.7 18.2 19.8 16.9 L
ARXaZH 18.9 22.0  20.3  20.4 Hr
ZFaxJ 20.8  21.6  26.3  22.9 L

H5) 1. HED«FNIEERFE L 70> TN D Z & &2RT,
2. FHA IR ERE IS S 100k, 3 I,

0 27 RJREZEELEC X 2285 HE (Fi)
ZIHER (%)
L FEA IR ESE— HE
60°C—3hr
EERESV 2001 62.0
2002 87.5
2003 93.3 i
RS 80.9
AR 2001 36.0
2002 85.0
2003 76. 5 ok
¥ 65. 8
HFB T 2001 .0
2002 .0
2003 0.0 e
R 2.0
2R 2001 93.0
2002 95.0
2003 82.7 i
RS 90. 2
Kla%s 2001 56. 0
2002 67.5
2003 57.3 i
¥ 60. 3
f5%E) 1. HED kNI O SFEIC /e > T D

Z L ETRT,
2. ZLFE, Ao 2 BR%ICETE ORE - I
MALERTS, Zi9esr (50%%, 3MH) %A LT,
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Bt aaX] LR ETHo72 (F£28, 29),

AX BT A X & BE L g T,
[T320B0] 1 TaAX] X, BEIEMHIZ4H
B, BBIEIFE LU THho7, FERIE 2R X
L0 1l emfidorze BRI T2AX] X0

55105 75 (2006)

184 b ol HHEE [2AX] X 0dhho
7oo BALIZREONT, BRBEE [2XX] X )k
Edhot, FERIEZ (2R X] L) 13%%IT
Hotlo AREIX [2XX] LFALTHo7. WHE
i [ AX] LRBETH-7 (F£30, 3D,

0 28 EHEMEHEIRICBIT 4R, IHEWE X O E AR
] K £ = W EHERORE 4 + *f B OWERIRE W
N ES T o w 1 T
% &2 AYA S . b % 18
EIIZ‘I:[*E% TE fed] 5 & ﬁIJ 3 YA ES e R E' %EJ ESS
i kO ' iz i i e W
(AR) (HB) (em) (&) K/ 16 K A b (keg/a) (kg/a) &) (g) BE BE 2 &
TR 7.31 10.13 71 15.6 9.5 & / 4 4 56.1 30.2 113 9.6 % M M R
a AR (JEAE) 8.05 10.14 91 18.4 10.7 4  # /4 51.5 26.8 100 9.6 % # % Pt
g0 (M) 7.27 10.01 73 16.1 7.1 % f% M M 41.6 22.6 72 1.7 4 MW 8 LT
AR=KF (befg) 8.04 10.19 86 17.5 5.5 M /A ff M 62.0 30.9 115 25.7 fk ME Mg p |
i) BBREEK 1 2001~20034E, 20014E~20024F 0SB I3 R BERL & B\ CHIE LTz,
FEREBHAT © WAL NI o 2 —AKBFIRE Ol X FE)
0 29 M WIMAERHERE O PR
H % i e 2 (kg/a) e i 1 X i)
w0 E OBom & " C I
73 il
B i
1 ‘ e i B e
w (AR F# i3 H o JR JE (cm) (cm) () (m2) il 1E
2001 5.25 0.21 0.17 0.6 6 6.5 200 75 16 2 10.5 3 R AFE
2002 5.24 0.21 0.17 0.6 6 6.5 200 75 16 2 10.5 3 R AFE
2003 5.23 0.24 0.80 0.8 4 6.0 200 75 16 2 10.5 3 R AFE
0 30 EHMFIC BT A24F, HEYS L OWE AR
B RE = % EEHROREE £ + % B WERRE W
. . E3 T . . 1% "
3 Zh 3 % 57 = ‘\' * J/Hs %1
S]*ig 'fk N /f':/ﬁ H &‘IJ Z AYA *= ﬂ *i *E' K
Pl ok M % v G} & =4 &
(AH) (HH) (em) (#) R/ b K A #h (kg/a) (kg/a) ) (g9 BE BE &
TP 8.10 10.18 59 13.6 6.1 M /» M f4 46.2 25.4 113 9.6 Mk M| M |
S AR (FEYE) 8.14 10.18 70 14.3 7.0 4 H M 4% 43.3 22.5 100 9.6 % % M FE
BT (Hig) 8.08 10.04 56 13.4 4.1 & f% M 4% 33.9 19.3 86 11.3 % M M FE
ARk J (M) 8.11 10.19 67 13.9 4.4 M /b 4% M 50.2 25.8 115 24.7 fh M M rpfp
i) FREREER 1 2001~20034, 20014E~20024E 0 FH/E 1 F2RBERL & B\ CHIE LTz,
FERELT AL EN e v — KRR OKAUm XFnE)
O 31 %l eshds o PR 2
G % i B 2 (kg/a) A 1 X i)
s E OB 0om & o® ok -
0 i
_ &
1 . L M % il
w (OZRED) ES [ B fr JK i (cm) (cm) (&N (m2) il =
2001 6.22 0.21 0.17 0.6 6 6.5 200 75 12 2 7.9 3 ZhE
2002 6.19 0.21 0.17 0.6 6 6.5 200 75 12 2 7.9 3 ZhE
2003  6.19 0.24 0.80 0.8 4 6.0 200 75 12 2 7.9 3 ZhE
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A EERR T [T 9280 1k [axX] &
e, BAEIE S H, B 4 HE o720 £
B [axX] k) 19mfldrorz, EEMEUL
[GAX] X O# 28V ol HEEIX [T A
X X0 S Lol BLIRONA [aX X
BFETIEARL, BREER [Hod] LRREET,
[a2X] XD hhol, FENEIE [2XX]

LD 3%EWNTH o7z ANEIZ [TXX] LI3IT

FLTholzo X [2AX] EFELE “Fhol”
THotz (£32, 33),

PDErs, T93h80] 13 [axX] LIZIZF
UK CTH 0, BIPIEPE L5 < @M cL T
HY, GRE, SMSESFHSETH D LA S
Loz,

00000000000000000000000

IDIIFACSA -SRI ALSVA-S =8

NS, IR ERT RS >~ & —h

L b B SR ZE A 45 0F B ik
(3280 12001 ~ 2003 40 3 »HFEICbRY
IR B Yy (LB T), 2002 ~ 2003 40
2 MRz FIENY; (RS, 2001 ~ 2002
0 2 PRI D72 ) IR AL ZEiis & > & —

L R SERF SRS CRTHET) (2B v THRah AR e
ERMAZ, [fodE] Lt sne,

AL T8oF] LI, B 3R
TIE 10 H, EWNEHETIE7H, LB TIZ12 H
Bholz, WTNORBLTZBWTS [T3h25
D1 F T8H0FH] LHRTEERPE VA, FXH
BUTIZIZM U CTh o720 BURFEEE XL % bR &
2B & [HoF] LVRETH- 7.

TEFIIT [H0F] T, W ERERERY
T 11%Z I, NG T 1%, FIlE#ET 3%
PINTH 72 (34, 35)

2) TP o> 3 b AR

2003 AELZHILET, SRIUUT o B2 b A g g FR AR B
HERERIC [#oF ] it s, BRI B
RBRYS R 4 X CORME & AR, B [#50
Tl KBS, EERIIEI o2 TEERIZVWTR
b 13%DLIWTH Y, HEIXFL1RRL > TV
72 (%36, 37),

Vbo X912, IIREP O35 il g i 28 o 1
Ao, T352B0 113 o] X0 b LIUE
MIZHY, MEIRAETHLI RS, [T308
0| OEMEED S,

O 32 EifAEHERR IS B0 287, PUEW B & OV IR AR SGR

B &K = = 4y H oo £ + xt A PERIRRE &
. . X . - - 1 I
o 47] it ?.314 = Eﬁ H % 1@] Z YA eSS e FA "/—kﬁ 7‘% %
3 3 # # v G i I5a i .
(AH) (AH) (em) (B K/ b K R #h (kg/a) (kg/a) )  (g) BE B & H
Tk 7.31 10.15 67 16.1 9.6 % % # # 56.9 31.5 103 10.0 #% # # L
a2 2R (JE%E) 8.05 10.19 86 17.1 11.8 7» # 4 4 57.4 30.6 100 10.6 4 4 4% |
goE (Hhi) 7.27 10.02 71 15.8 7.2 4 % #E #E 51,2 29.1 95 12.8 % 4 4 b
ARX=KH (be#g) 8.04 10.21 86 17.4 6.6 M % M f% 67.0 33.0 108 25.3 M M Mg R
i) BBREEK 1 2001~20034E, 20014E~20024F 0 SV I3 2R BERL & BV CHIE LT,
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Abstract : A new soybean [Glycine max (L) Merr.] cultivar “Suzusayaka” was developed by
the National Agricultural Research Center for the Tohoku Region (NARCT). Released in 2003, its
most noteworthy feature is the deletion of three lipoxygenase isozymes (L-1, L-2, L-3). “Suzusayaka”
was registered as “Soybean Norin 125" by the Ministry of Agriculture, Forestry and Fisheries, Japan,
and adopted as a recommended variety by Akita Prefeture.

“Suzusayaka” was derived from the cross “Suzuyutaka” x “Kyuko355F: (y )-M:” made in 1990.
“Suzuyutaka” is one of the leading cultivars in Tohoku district, and has resistance to soybean mosaic
virus (SMV) and soybean cyst nematode (SCN). “Kyuko355F: (y )-M." is a breeding line with three
lipoxygenase isozyme deletions.

“Suzusayaka” has a determinate growth habit, purple flowers, gray pubescence, brown pods and
yellow seeds with a yellow hilum. Its averaged 13th October in maturing date, 78 cm in plant height,
272 kg/10a in seed yield, 24.5g in 100-seed weight, 39.4% in protein content, and 21.1% in oil content
at Kariwano Branch (39° N Lat.), NARCT. “Suzusayaka” has resistance to SMV and SCN, and

has three lipoxygenase isozymes deletions. The processing suitability of “Suzusayaka” for soy milk

and tofu is high; products made from it have a less prominent “bean” flavor.

Key Words : Soybean, New cultivar, Lipoxygenase, Beany flavor, Soy milk, Tofu
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New Variety of Winter Rapeseed, “Nanamidori” : Masahiko ISHIDA*"’, Makoto YAMAMORT* >, Masako
KAT0 **, Ichimi CHIBA **, Yoshinao OKUYAMA **, Shingo TANOSAKI **’, Satoshi SUGAWARA **’, Tomoko
TovaMma **), Takeo ENDO ** and Mototsugu SHIBATA **’

Abstract : A new rapeseed cultivar “Nanamidori” was developed at the National Agricultural Research Center
for Tohoku Region, NARO, and its variety registration was carried out by the Ministry of Agriculture, Forestry
and Fisheries (MAFF) in 2004. “Nanamidori” was selected from the progenies of the cross of “Kizakino-natane/
Kamikita-natane,” with the aim of developing a new rapeseed cultivar with the following properties: adaptability
to the northern Tohoku region of Japan, zero erucic acid content, tolerance to cold and snow damage and apti-
tude in vegetable uses.

The major agronomic characteristics of “Nanamidori” as oilseed rape are as follows. Like “Kizakino-natane,”
the maturity is late to medium and the tolerance to cold and snow damage is strong. The plant height is about
the same as “Kizakino-natane.” The resistance to sclerotinial disease is strong. The yielding ability is high, about
the same as “Kizakino-natane.” The content of erucic acid in extracted oil is zero. The oil content is medium
and slightly lower than that of “Kizakino-natane.”

The agronomic characteristics of “Nanamidori” as vegetable rapeseed are as follows. The harvesting time is
carlier than “Kaburena” and the same as “Kamikita-natane,” and the weight of its flower stalks is heavier than
both “Kaburena” and “Kamikita-natane.” The vegetable yield is slightly lower than “Kamikita-natane” but
higher than “Kaburena.” The resistance to clubroot disease is weak.

“Nanamidori” is well adapted to the northern Tohoku region of Japan.
Key Words . Rapeseed, Oil crop, Rapeseed oil, Vegetable rapeseed, Zero-erucic acid, Tolerance to

cold and snow damage
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ERILAER 25 1 519 2 e R =Y R [ IE] ® [ 35555 4] 3

00 7ZE%HELTRE - BRI

: mED | x| HEO |, gD | WL
i 1 , ‘ E 0] 2
fn 4 ThE sy IREE |TEE O/ o o it t, o Sox &
) elaYil B F % =353 L PN Wik L H
MENH il L2l L2l 353 2L i 35S e L2l
FIEE Hh ST % ES b3 i 53 H N
coO sl L 2 ok 03 X 35S 2L L2l
F. XX SRR, b IX XX 3 EGHE, DITFRET
00 M RHWIEPLEE ABORART (1999 FEE)
_ AL A FEIFIR
'—‘—eiEl = ) =P
TR E ST - ShfE4 - %) FIFHEEL
H | aHrty 130 7.7 0.78
HARREE | 2K
3 % | NEnE 115 27.8 0. 30
=y | A
X | IIFHFTHR 144 86. 1 0.92
; Fr I ED 20 100 2.95
% | e 20 75 1.85
B 5
N VR R E X | HIIxHFH2xR 20 95 3.00
e RS B | XxAHrLDy 20 100 1.25
| AL 20 100 1. 00
X | BIFHFTHR 20 100 1.80
V. 1) BIFIEEIIE TN EVIE ERIFRREN N SN L ERT,
2) FFHEIEE=(0Xn0+1Xnl+2Xn2+3xn3) /N
n0 ~n3 : ZREOMEMEE, N : &EEK
FEIRFREE - 0=fdt4, 1=1%, 2= 3=73%
0 10 HARFAERZE RGBT 2 M EMHoE s B RE (1998 ~ 1999 4E 1 o F3)
—_ A RR HERE TR TRV T R MAIRRK A% D L HER
(a]=]
(%) B4R A1 B4R A% DOEINFEEL
HerxdH LD 91.1 0.33 2.14 0. 69 1.22 0.21
MENE 87.8 0.35 2.87 1.29 1.41 0.58
HIFHFHR 93.2 0.54 2.36 0. 48 1.19 0. 62
13 % DkE 71.1 0.55 2.92 0.58 0.94 0.31
WX FH xR 83.0 0.32 2.31 0.49 0.98 0.23

) 1) Ehbh, 7o b T =036, X - BEIREINERIIEET NS WIE EREEREN NS WD L EIRT,
2) = (0Xn0+1Xn14+2Xn24+3Xn3+4Xn4-+5Xn5) /N
n0 ~nb : FHEEOME K, N @ &A%
FEEFRE O : 0=1%, 1=—OH3 4, 3="LKRERE, s=1FT2WITHE
3) MEARIFAAH A : FAKI04E12H 16 H, SERL114E12H 6 H
AR A B - EAR114E4 128, “FRkl24-4 A 14H
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THh BN, % - EWHENOFEID RV, A OREHEIRE - SFpds LR X - R RO
%10 H OB - 533 & Witk - Bk o 4 18
HORBEIT 720 EBERHEOHR LK 11, NE

U oobooboooogn

00000oO0oooooO WA ORREEFE 12 1TRT,
1) o7z Mo s Bk WFNROREBRKIZBWTYH, [EL4AED] X
iz MAElEY) A JIME B % 1996 ~ [FHFF 57 5] TN 3 ~4 HIEL,

1999 4EFED 4 M EM L 720 FEREDL 9 H L WSS FREOTRAETH S, HLE [F¥F )

011 Z7cRiliil e UCoEERARSE (B, 1996 ~ 1999 44D F-1)

B BRAEH AR | BROR | BRO LY MR | 1R
Ak 4 R A
= (HH) Go) | WREFRRE | RRE (em) (cm) (%)
L RxHr & 5. 6 7. 2 97 ME~ | EE~ 150 51 54
?* FYPx/FHxK | 53 7. 2 97 E~ | B~ 146 54 61
i i TYHIFER | b2 6. 27 94 & W~ 128 51 41
& | RxHhLY 5. 7 7. 2 86 |~ | T~ 150 48 47
@{ﬁ PR FHx | b 4 7.2 84 T~ & 141 50 53
i TYhFEF | 51 6. 27 75 b b 119 45 29
L | REBED 5. 17 7.2 96 ME~f | M~ 148 51 55
Hﬁa* FPXR/FHxR | b4 7.2 96 M~ | M~ 144 58 62
% i TYHH ) F T 5. 4 6. 30 95 W~ | e~ 137 47 45
| | HrHLY 5. 8 7.3 86 W~ | M~ 140 46 45
tﬁ{ﬁ PR FHxK | b 4 7.2 78 T~ & 134 48 50
i TYhFEF | B 4 6. 28 88 b b 137 43 35

W ¥R Fax  FHEREE, 70 S a2 i, DITR U,

012 Z7zRMHE L CoOlERHRHARE (B, 1996 ~ 1999 4FE D F1y)

Fhss AE | FHEE | MY | Yy MLVE| TRE
R i (kg/a) | (kg/a) | HuZR (%) (g) (g) R R
X FaBEY 96. 7 27.3 81 680 4.0 e H b~
B’ | YR Tax 98.4 33.5 100 676 4.3 HE~1 b
# i TYhH ) F T 85. 6 26. 7 80 665 3.5 HE~1 EF
| | xHEy 122.9 30.9 81 678 4.3 e Wl
fif & XX FHx | 116.7 38.1 100 677 4.4 W~ b
i THA TR 94.5 28.0 73 666 3.6 HE~1 EF
X SHrxIr L 89. 2 25.5 81 683 4.1 W~ i
Be| | ¥VF/ T 88.0 31.3 100 680 4.3 P~rh F ok
% i THA TR 86. 7 28.9 92 666 3.7 HE~1 ETF~E
| | HrHLY 102.9 26. 3 83 681 4.4 e b
B & XYx/FHF | 100.9 31.8 100 674 4.4 b b
i THH ) FEF | 108.0 32.3 102 663 3.8 i~ T
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T 4] LD HRPEL, MRIEIRPEL, 1K
Bidd v, BAKSEIL [F9F 54 4] R
<, WRHREHUER OBIRIED [F9F 7+ 5 %]
WT W Thb, TENEIZ [F¥FX/F 5 %]
WCHARTH 20 %8 %\ )y MIVER [FHF )
F &) LABE,PRLREL, TREIXRR S
RRBENEIANC D Do KRR, KOS
Hix (9% /55 %] ¥THhos,
2) iEh (B3 A s B

AH AR NI DGE AARBRE RE £ 13 &
14K L. 3518, ZIXAHICGREZOBY
AR A £ 15 1R LTz,
AFRERBRTIE [ELrAED ] 13 [DENHE]
EHBELTHMEN»S HRL, [#3%5F+ 5 %]
2 [E20H] WThb. WHEHDIZ [HENE]

XD 6 HEL, DB L 6 HEL, [ 3
¥y A] LREETH D, WHRICHL T,
[EeAED ] [HENE] BTHY, [13IF5
FrA] LD K20 %L INTH D, WAL
[(HENE] XD 17%2 %R, [H3IF5F 52
INIERRL V., —~AEIZ [2ENFE] £ [H3IF
FF s Al LD HR20%E, T2, HBEBOR
LIZOWTIE, a3 LKL TGHRERIZR
LWL, ER - BERICREL, EHIRRLL,
ERELRV [HIF5F 5 4] ITHNTERER
RH D, ERIIRL, BRI [#IXF5+5 4]
ERBRICENR TV S,
0000000000000

1) Bz & LToAEE K OE AR
AR 22 3B 12 33\ T 1996 ~ 1999 4EFE

013 ZEZHE L ToOAEFRASH (Fii, 1998 ~ 1999 £EED 1)

Yo ea W& (. B) I LRI ~ IS (A, B)
HrHhED 4.21 4.22~4.25
NENF 4.26 4.28~5. 1
HIXHTFH R 4. 20 4.22~4. 25
%% okE 4.21 4.25~4. 28

. PSR LT, I %X TR T, (3D O LR,

LTHET

014 ZE%2ME LToIERARE (Bl - RS, 1998 ~ 1999 4EFED 1)

LN I HEA K —ARH
i i 4 — - -
(kg/a) BRYELE (%) (F/a) ERHELL (%) (8) BRYELE (%)
E LY 99. 2 99 3,205 83 31.0 120
MmENH 99.8 100 3,858 100 25.9 100
NIXL T IR 78.3 78 3,072 80 25.5 98
135 OFE 75. 1 75 2,433 63 30.9 119

015 ZE%HE L CoRBBHEIEE ORI

(B, 1998 ~ 1999 4L D FH)

AR xR R o B 25

Ry HEH
(cm) (cm) (cm) (mm)
FrEy 22.8 12.0 21.4 14.6 16.0
NS 24.0 10. 3 18.3 11. 4 12.9
HIFHFTH R 22.1 12.3 20. 8 16.6 14.5
135 DRE 23.6 15. 8 21.3 12. 2 13.0
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T CIREBh A e AT A, £ 72 1999 AEREICIE
VLN 3 2 C B BRI A L 7o

T AR E B 22 SRR 12 B W TG S 3R
HPoE AR E R 16 1R T [FLARED ] IIK
B [FHX ) F 5 4] LRBREOTRAETH S,
I [FHF -5 %] LREBEET, BRIIPR
L, B 1 RGBEIES V. WHERIEE [ %
T 4] WOWMTHY, WEHRERERSRL [F9F
Ty AL LY A%, FHEEIIF351kg/a T,
[FHF ) F 7 4] CLRBEILLRS L, THEL
WEMELE T/ 4] ETH 5D,

BRUEHT & o8 7 Fras, =R T S M7z Bl iR

016 %72 E LTo4E Kk OUE AR

FALRER T X ~ & — W ge kil
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DFRERITIIRT . [EAARED ] 1T [FHF)
F& A XA~ 2 HiEL, WERRmR
FZ A, BIE [FFF /7 F5 2] LOA»P
HT15mEL, ZIRTCTIIABETH L, H1R
GRS V. TEEIRA 7 FIH T 266kg/a TH
D IF¥HFXFF5 1] XD 26%%Nend. )7,
=R TId 259ke/a T, 21 %% 5. THE, kK
B (X F542] LARETDH S,

2) RIEHHE L TCOAEE KRR R

T 2R UL R 22 SRR 12 5\ T 1998 ~ 1999 45
if%ﬁﬁﬁﬁ@%ﬁ%',itl%%vmwiﬁ

I AR L M T C B BRI AR L 72
R 253, 1996 ~ 1999 4EJE D F3Y)

(HH

BT | EOL | BER |HEMRE| R | 51Kk | TRE | HMEUE | THRIE
RYea IR | bk s S E
AR (cm) (em) |FH % (%) (K) | (kg/a) | %) (g)
HrHrED 7.10 | 137 51 Mo | 13.1 9.7 | 35.1 95 4.4 ok
*Hx /> HZx | 7.10 | 138 54 MO | 20.9 8.3 | 37.0 | 100 4.5 ok
VA AR S 7. 5 | 105 43 MO | 43.4 8.5 | 18.3 49 3.7 | fl~rrp
017 ARl e LCoEFT R ONEHMAARE GGARE, 1999 £5)
BRI R FOL |1k | FIEE | AHMEMELLER | TRIE | RLK
ARG AT shFR4 TR A
(HR) (%) (cm) (£R) | kg/a) (%) (g) P s
KrHrED 7.17 — — — - - 4.4 #%
B Wy )
WX/ FH x| 1.15 63. 4 147 5.8 37.8 100 4.3 #%
B HaHED 7.16 24.1 136 6.9 | 26.6 126 4.1 #%
N RS )
WX/ FH x| 1.15 44.7 121 4.3 21.1 100 3.8 #%
HxaHED 7.16 33.6 154 8.3 25.9 79 4.3 #%
=R m
XX x| 714 55.7 152 6.6 32.8 100 4.3 **&

. BREITO FaHln’ [JXDERY I A0

018 ZE%ME LToEF RO ERERE FH

O—MHAETE R0 o7,

VLR B 2= 5RBR Y5, 1998 ~ 1999 41 EE D ~F-34)

] | LG ~ U M=71E
a4 IHERSSY] | R ARMEER (%) [IEAKL] —AHE |DUEAYL FHRLE
A R (kg/a) |HDESRFE R (K/a) | (K/a) () (kg/a)
FrHED 5. 1 |5 1~5.15| 89.3 158 91 4,582 | 19.5 | 2,701 | 61.5
nSENE 5.11 |5.11~5.17| 56.5 100 58 3,801 | 14.9 | 2,438 | 42.0
HIFLFL R | 4.30 |5 1~5.13| 98.2 174 100 5114 | 19.2 | 3,106 | 69.2
135 O 5. 1 |5. 2~5.14| 61.8 109 63 3,420 | 18.1 | 1,281 | 29.6
FHX ) F LK | 4.30 |5 1~5.13| 63.4 112 65 3,563 | 17.8 | 1,373 | 32.5
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g 3L N RS e S IR TR (WAt sk
VRS A BRAE RA LK 18 IR T, e AR LD ] O
B R OERE L, (s h3E] XVBXZ10H
B, TH3FsyFo ] 6T, DEERDIE [H5
NE| LY 2RV, [#3F5F+5%] kDD

2 HEL, PR 7 3%5 54 kb2
HREE L, DHEAEEEICENR TV 2, RINEE 5
ENE] LVR60%E D, [H3IF7F5 4] &
DB 10 %47 <, PHERKD [h&Eh3k] &1
Vs, [AIFFFoA] LR hv, —&K
B [ENE] KEY, [#3IF5F5 %] B
B, EWINEOFHBEIL [HENE] L)LV,
[HIFFFIE] LDRRDhiv,

AR LT C I S - B EREBR oK R % &
191K T [FA ALY | OBAHEE [H s3]
DB THIFFFIA] LD BRRE N,
HINE [ nZE] LR, PRI (4 3%
¥+ TH B REO—AKREIL [H5HhH]
IN 73 gEHL, [HIFFFr74] LDRREN,

019 ZX%HE LTCOAEERCNERBFERE (F
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g oobgoobgooo

HUAb S SR PE 12D\ T M L 22 AR 0 T
il 5 2R & 2% 20 12, ARIER =B I B W T
Fhits S 7z ARV O FEAMAE R &2 R 21 1SR T,
[ErRED ] E [ENE] R [H3IX5F5 %]
ICHARTHZIFASEPENL TV L2, BIEFRSE»S
D, BREPLENCH D, L, 25HET
W T EIF7- B0 L TORS BRSO W IR
BEhTw5d, BREWNIZE [PENE] R [H3IF5
F5 A LFEEOHMLOERTH 5,

0 O00obOoobobooobg

gbooboooboo

fi B RSERB BT A M E LT (&
Z ) OEE RO A AR 2 K 2212, B3I A
B L OV PRSI IE v 4 — 1B B %2
& U CRBRE IS P E BRI 2 2 23 127R T o

[EeAHED ] OF &% E LTORE, Hhi# -

FRILEP BT, 1997 ~ 1999 4F LD F15)

BEAREE | B IS 3 ] X5 R e — AT (g)
A TEH ——
(%) (H.H) (H.H) (cm) (cm) TEET | RS
FrHED 95.8 4.16 4.9 ~4,22 13.9 32.4 11. 4 91.9 27.3
NS 79.9 4.23 4.18~4. 28 4. 2 24.2 7. 4 41. 4 20.0
HIFHFHX 91.1 4. 14 4.8 ~4.21 15.9 32.7 13.3 78.0 25.1
[ERAYD)i 86. 2 4.16 4.10~4. 22 15.7 30. 2 10.0 65. 4 25.3

. ER~—AREIIPE R0 2 A,

020 ZIE%HELTORMREEEN (Fiih, 1998 ~ 1999 4K D FI)

. rhAEA4
HaHrED MENF I FHFHXR

RS 3.2 3.0 2.6
@ 2.7 3.4 3.7
JER 2.4 3.6 3.4
LS 3.3 3.2 3.1
EEUS 2.3 2.8 2.5
WS (72 %) 3.0 3.2 3.1
e ] 3.2 3.4 3.1

.

1) FFsi: 1%, 3;H, 5
(HH » HHIZHWTUT,

; H

1;5, 3;%, 5 ;i)

2) 1998FL DR T —(T124, 1999FE DX T —I31T4,
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BAEEIE [0 F 741 TRV, B BRPED [HAERR] TERXTRRRw, 72,
FIREOHMETH L, [FFF /54 X0E [H3IF5F55] LHARD EPHERYIEE MR
LERREL, F1XGBREZRRL V. FEEIX  EHBL T2 BBV, aFREENELY Y —
[FHF /2 %] BT, FRHEILRHIV, TIRFLTH Y, PHEERHIIMERERIEIC 2 ~ 3 HiE

XM E LTI, WIS, I v IR GIRE) 1, EMRR=RBRS T T

021 ZE%ME LToRWREMEFFM G AR F 1R =38, 1998 ~

1999 4EBED 1)
HE An R4
XxHEDY S HIFHTH XK
B 2.9 2.5 2.8
3.4 3.2 3.3
JEiR 3.0 3.2 3.4
Hek 3.2 3.1 2.9
LS 3.3 2.8 3.5
S (72 2) 3.2 3.2 3.1
AT 3.5 3.5 3.0

. 1) BEE 1.4, 3%, 5%
(HH - EBEBRIZHOWTIE, 1 ;99, 3 ;9%, 5 ;5)
2) 19984 D /SR T —3174, 19994FE D /R T —L3244,

022 Z7zfiill (55 %) & LTOAEEROPEHRARR (SR EERRY;, 1999 4£5E)

. hEW | BHAEM | R | BOL (B 1wksy| AR | FEE | MEME | ThE
AR | AR | IRA) | (em)  |[BE(R) | (ke/a) | (kg/a) | HR%) | (2
FxHED 4.13 5.5 6. 25 138 6.0 92.5 23.9 100 3.6
FHX SR | 410 4.29 6. 25 130 5.3 92.1 23.9 100 4.0
T TR 4.6 5.3 6.18 124 8.1 68. 4 18.0 75 3.3

023 ZEB%HELTORENTMM CREESEMELTT, 1998 ~ 1999 4F FE 1)

IR ()
U e I 91 - £k
5 b FME | EYER | AN | —AE ]
(A.0) - AR
(kg/a) %) (4/a) )
FrH LD 4. 17~4. 26 12.8 71 357 35.4 3.5
- MENF 4. 21~4. 27 18.1 100 437 41.3 3.0
R i
HIFXHFFTER 4. 15~4. 24 16. 3 91 400 40.5 2.3
135 D8E 4. 15~4.23 18.8 104 427 44. 1 3.8
FrH LD 4.26~5.6 156. 7 139 6, 521 24.0 3.1
MENF 4.29~5.8 112.8 100 6, 455 17.5 3.0
& TRt .
HIXHFFTER 4.26~5.3 146. 6 130 6,073 24. 2 3.2
135 DK 4.26 ~5.5 125.4 111 5, 783 21.9 3.6

H. SN OFFRAE3.0 (BFEYE) & L CEHI,
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B, —ARESWMAEICHRTS g LRV, L
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FEEWIEND O TESHICB T 24O B R
MUEETH %,

oooooooo

WHHE L TR T 2581, [Eraihe D]
BTV VBAHETH L LS, FONEIMR
e 2T A EDPEETH L., 22T,
R KBTI VIREG R T B 72012, BHAER
iz vy YBREESEVF Y R anild B\ id T
Y 3 M REL 7 7T R & ORAE - BEEE
Rea T ENH DL, Tz, MEORM, L%
FAIBRREROREEZ B BN D 5 O THELF
%o

R EEEICENR R AR T D 2 2,
FHEELIZZIERNEEZEHD S 72O IIBREAHIOE
BRERSMRST 2 LE03H Y, @R 2 T3
%o E72, MIIRITHT RIS BV T, M
FERFEH T OFRIEITHET 5

g ogogo

(R4 ‘elzimifl” & RERH oWk
WHHTREZES LOWEOEEZERL, A& ]
ZEZ DR L VHIIRIC BT 2F—FOERE A X —
JLTC, ALK EFHCES L,

o oobgo

doooooooo

[(HIF5F 54 (BizhBEHK455)] DEicE
WEh/-HADF ¥ % (FE¥EF ¥ & ; Brassica
napus) ATV Y VEAS 45 BREEE TN T
W5 (GEBE 1986). L2L, HEWMBEOT & RS
EENDLINY VEEEREICHEIT 5 & AMRICEE
BERIZTWRENEH IS (GH
1980), WALEZEMIE L~ & — (R 3ERERY)
TV YT & A O E AR R

MATEY, ThIETIC4fEEZERLTNS (O
H 2003). 7% A EEHMOFRETIX, ZoFKET
VY VEERREOE AN R CHUY A, 1990 4F
DD E OV L EENE R T %]
ERBpMAEE LCEMAT E LB (BILS
1994), @O —ALZK Y, L7z FEO T
VUBERAMELTCF vy THIET, B
VUBEE RS TWh,

T8 FIESMIELEOEY TH Y, TR A
£o5T10~30 %D BRZEMPEL D Z LD HBbN
Twa (EH 1971). WIS (1999) 13, 1998 4F
WCHERBEANTEESIN IS ) F 5 XA THEE R
HTLICRWL, 2oz vy vEBERENELE
A, 00T INDIL, ATH T NVITTINVY v
BBBEALTVWE I E2ME L. ZORKFE LT,
VR s cnwz [#3F5 -4 R [MT 5
F 4] OBLRIHRT RN, [FHF
Z A AEASNTSIERRM L7 THELL
FNEOHRKMICE DD EHMRLTWD, TV
TUBEEREIEHMMICE < 2 0t FEET
(EEEE) I2X > TSN, B, B2#ETD 1D
TI0~12%DT Ny VEERICEBL WS (ZF
5 1974 SOz, IV VRN (eece)
CBWTH E, FREE#EETERT2HEAER
MTpZ T, RIERTIIIVY VBEEIEE -
TLEI)e TOEHIC, BNV VEERMEICBT S
IV VBRERIERICER R I L h 5, BRI
IRV Y YBREREDE ;7 R L DR
BT THETAILENEETH S,

—7, FETI#G o—ikTix, Z7-QMmHo
[AIFsFF 4] BRELHELTEESNTS
D, WEHROMBBIHEED ST L —F I L
T - 45350 L, RICHMBE~HT LT, L
L, [A3IF5F7%] BINVY VBESCED
MHEETH LI EHD, Rt EHRLICEEShTY
5 [¥HF/F540] LOARKHICL 2 TFE~D
Iy VEBRERPBREINTWE, 2D, BLk
IR, BRELCHLFAHATEL2EILY VRS
I AMEOBRALE N T,

SEBERL: [FLAHRED ] IL, idRELTH
PR RER ML Y VS 7 A TH L, 2D
L, [FArRED] XML LTEA
THIET, [FFF /) F50] LBELZBBIC
BOTHHOLLTEETAILENTE, TV VR
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Characteristics of Seedling Emergence and Dry Matter Production of Direct-seeded Rice Cultivars
for Whole-crop Silage in Tohoku Region : Satoshi YosHINAGA *', Kenji NAGATA *" and Akari
FUukupA * "

Abstract : We examined the seedling emergence and the characteristics of dry matter production
in direct-seeded rice for whole-crop silage (RWCS) in the Tohoku region in order to obtain available
data for establishment of the cultivation. It was shown that using seeds stored at 20 C for 3 days
after they were coated with an oxygen supplier was effective for uniform emergence and a higher
emergence rate in the tested cultivars. Dry matter production at yellow-ripe stage and grain yield of
the direct-seeded RWCS were lower than those of transplanted RWCS. In direct-seeding, greater dry
matter production was obtained in cultivars that showed longer growth period, larger leaf area during
ripening period, and lower specific leaf area, which results in high leaf-blade nitrogen content and a
lower extinction coefficient. The newly developed RWCS cultivar “Bekoaoba” and the spikelet-
decreased mutant “RM645” were considered more suitable for direct-seeding cultivation, because
they showed higher lodging resistance in addition to these desirable characteristics in dry matter
production.

Key Words . Direct-seeding, Dry matter production, Lodging resistance, Rice cultivar for whole-crop

silage, Seedling emergence, Tohoku region, Yellow-ripe stage
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000 @ aaXHEEMRE, DEERMEOFELEBY Polymyxa graminis (2 & O #43 5 T3EEGME
DIANVAIRETH Do EINOEE R I ALEMITIHAE LEEZ LITLTEZ, 1990 £0IIF 2251
BRFCENFHTRD SN, EHMEMEORFLOMEL 20, FUISRD bz, RIFOBBRO MK
W&, FHREAGBS R & U R ORISR S s, LA L, PSR OE R & AR ICLHE R ERT
HDBILFRERHTANA (WYMV) OIFIER L Z D540, £mERII 2 3#H M= S IR
ENTORDPo e RFIEIE, I AFHEMHEHRICHT2EIESEOFR L AHICET 572012, @
WYMV (2B 2 E b ORERE, OIPTPEOBARM e 8 L 72 RE Stk o, O BmED#E
LR OFR, OFREROAARENORARKLOBEY, O 4 HIZOWTHREET 72, ZORE,
WYMV-T #k& WYMV-M %D DD 7 £ )V ARRDOIRE DR % & & & F—fE T ToRBRIC L )R
FTIET, WYMV IZBUFBREEOGLZIH Lz KT, WL Dh0 M TIREEIC & Y bt
OBREPRLY, EIMOFMICE, 5CTHETLZE2WSNII L. ZORESRGET T, WYMV-
THE WYMVMMERXBTELRM [F>7aax], [77Fanx] & [ 240 51 2455
il LCikE L, SN SHBIMALIHN§ 2 EMEOEWIC X ) BINFEEERAD SR 72 WYMV #:%,
[Fr7anx], [77Fasx] #2850 [iFE2405] 2BV IH8E, [FrT7a308F] OA
EB2TIM, BLY, 3XTOHGEZ B2 TIMO=2IHHI Lz, 512, BHREDFETIRI
BAELEL, SPEUIBIMIELTLIEZWSIC L, SHREURTIE, 2o THE S
AT ENCIEDIECTH o 72720, OB TIE I RPEET IR EARBEEINT,

00000 @ 2 AFHEEHER, Kk, WYMV, #RERL, 15

Studies on the Pathotypes of Japanese Isolates of Wheat Yellow Mosaic Virus and Their Distribution
in Japan : Yasuo Outo *V

Abstract . Wheat yellow mosaic is a soil-borne virus disease caused by Wheat yellow mosaic virus
that is transmitted by a soil inhabitant Polymyxa graminis. Outbreaks of this disease occurred in 1990’s
in some wheat production area. The breakdown of resistance also occurred and the disease has become
an obstacle to increased wheat production in Japan. The countermeasure to this disease restricted to
the changes in cultural practices by themselves and the use of resistant cultivars. However, the
imformation about the distribution of WYMYV strains with different pathogenicity and the relationship
between WYMV strains and resistance of wheat cultivars to the virus had been unclear. These
information are essential for the breeding program of resistant cultivars.

This study was conducted to contribute to the development of resistant cultivars to control wheat
yellow mosaic disease. For this purpose, the existence of WYMYV strains with different pathogenicity
to wheat cultivars was confirmed in two WYMYV isolates (WYMV-T and WYMV-M). Then, it was
demonstrated that the resistant reactions of some wheat cultivars to these WYMYV isolates varied under
different temperature conditions, and high inoculation efficiency was constantly provided when wheat
plants were grown at 5°C after inoculated with WYMYV. Under this temperature condition, three
cultivars, ‘Nanbukomugi’, ‘Fukuhokomugi’ and ‘Hokkai 240°, were selected as the differential
cultivars based on the reaction of these wheat cultivars against two Japanese virus isolates of WYMV
(WYMV-M and WYMV-T, respectively). ‘Nanbukomugi’ is susceptible to both WYMV-M and WYMV-
T. ‘Fukuhokomugi’ is susceptible to WYMV-T and resistant to WYMV-M. ‘Hokkai 240" is resistant
to both isolates. WYMYV isolated from wheat-cultivated fields in Japan, and the virus-infested

experimental fields for wheat breeding programs were grouped into three pathotypes based on the

% 1) WALAE¥EMZE+E ~ ¥ — (National Agricultural Research Center for Tohoku Region, Morioka, Iwate 020-0198, Japan)
2005 4 12 H 28 H 524+, 2006 4= 2 H 9 Hz#
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infectivity on the differential cultivars : type I, represented by WYMV-T and mainly distributed

in west and central part of Japan, infects ‘Fukuhokomugi’ and ‘Nanbukomugi’; type I, represented

by WYMV-M and mainly distributed in northern part of Japan, infects ‘Nanbukomugi’; and type I,

distributed in a field of west part of Japan, infects all three differential cultivars.

It was suggested

that because all wheat cultivars which had been cropped in south of Miyagi prefecture in the past

showed resistance to type I ,type I or Il are dominant in this area.

Key Words . Wheat yellow mosaic disease, Resistance, WYMYV, Virus strains with different pathogenicity,

Differential cultivar
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BB R DREREZH TN D, WYMV OF:ARER
CRMESRMFICOVT, FHES (1964) 1, i
10 CU Lo L &3 WYMV O R ER)SH # < H
BTk, F7HME - A (1964) 13 [F 7 anF]
EF U % v 72 25 1 EER C B FRIB IR 70 R B
&G RO & TSR RLZ L, 2%
NENRRHL T2, TH5 L2 ern, [F07
IAF] OTHRICHT S OSEESRGICE YR
2 % 728\2, HEE B o> T RE A B R0 [ 5 R B 5 i s e
WX D ESEOFMAE DL EHEZ BNz, T
DZEEWLPIZTHHMT, 5TE 10 COMIE
BEEMHETT, THRICHNTS [FrT7asF] &
[77FKas¥] ORZEREL, O [Fr7ain
FlE, WMEORBICLD T HRICH T 2 iUtk K
ISAED LMD B L0, @ [Fr7TanF] &
[727Fa5F] LOMIC T HRISHHT 28OS
NOREDHBEDENIDHZDOH, D2 HIZONT
MFE L 720
1) MRB XU HE

IAFRHEIZ [Fr7asF], [72Fa0%]
w2, T #RiE, Kusume et al (1997) ASHw
72D OBREHED 2T, Bk 61 5] 1R
Bl L TR L 72 b o 2 BRI & LTz, B
Hiy o #e i, %AE, ELISA O FIHIIRIHM &M LT
Hbo [T 7anF] 40 $h4F 200 WK T B
R L7 WERICAR Y £V ZRRO BRI IRIX & L
T, [77Fa3nF] 10 8k 50 EMARICHML 72, #2
Mk, Wiz 2 >OEHITITT, ThEhz,
5C& 10 CoANLAG A (M I —H1L# CU-350A)
WL, 12KMHE (FRGE BB 190 u

mol.photon/ni/sec.) TH T/ 7 HB X ICHIRE
LU X D IR AR L7 AR 2 2 A 1R R
WOBEPRE LR Tl L2 ML,
ELISA IC & ) BREDFMEMR L7 [T ah
¥ TIE, BE%, BXZ 10 HBEICEHRLE
WAL, BM72 A%E 128 RICKIRERHEX Z
EIZ10 koM B AL, ELISAIZL 5T
WYMV BEHHHE 2o SO L &, FREAEL
72 [7 7483 45F] SEMRCRAELZ, ZhEidhl
W2 (727835 F] O THRISKHT 2 BOGIZREDS
BT B2 R BT, 4 A /skERL,
A ICHEFE L7z [Fr7aaF | LHUATRS
TCTHM30 HE LD 7 HB S ITHHRNETAL,
A 30, 44, 58, 72 HIZWC 5 koML,
ELISA 2 X ) v 4 )V A DAL % <72,
FEMEIE, BRSNS XD, FENRE R OB & R
(DD TaFili L 720 ZHIBBIILLTO@EY) ThH 5,
0 @ s, 1 RLEMO1IEICORBENEY L 2
PROOLND, 2 BEEOEMEIZEFA 7 ERRE
BoOOND, 3 HREEIZEFA ZRER & FMREIR
MROOND, 4 @ REERIZE L VEHERD LD
b, FIEOBIEED LN D,
2) ES

Bt B s LT (727824 Tk
5 CHHs X ¢ 25 fifhrp 19 ik, 10 CEIEXTD
25 R 10 A THRRE L, MERBURGLE A& 2 Mg
ZEad 1225 WYMV 25 s h7 (£2),
72721, 10 CTRAEFEEARA, ALARHEHNTD
HAEDPHEE 2 o 727208 71 HIE TRWHE L
T L7 [Fr7aasx] Tix, 5 CHEERE
10 CTHFEIX CTHAE 72 HR ISR L 7238 T, 21
Z 50 MR 26 A&, 50 AT 1A S
WYMV At sz (2), HfE 128 HE& T,
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00 WYMV-T Bkl i FE % o #5515 25 Fl
[FrTasF] OFETHO WYMV OHEHHEIC
YAEER 7

N PERITS B 3K
FH IR fnffid
72H 128H
5C Fyr7airx 26/50%  32/50

TR nX (BMERHR) NT®)19/25

10C  Fr7asx 1/50 7/50
7R LF¥ (GEXTR)  12/25 NT©)

a) ELISA CWYMVEG I il {45/ ek 444
b) AL
c) 77 AT ALFI0CIKIL, 72H B CHlAEKT L=,

5 CHIEIX L 10 THIX T, #h-2h 50 kg
32 fifk & 50 kT 7k CTH oo [F T an
¥] ¢, 128 H£IZ ELISA (o3 L 72 50 k122
W, WAL 2o%mEiER (DD OO
HRBE AL L, 5CTIX, 51 HHIUREICHER

AR B, 128 HHICIZEGeDTD SNz 3 X T
DOMAETIHIRL, DI b 3~ 4 OESEMIADE LA
Ehrolz (M1), ZHICKHLT, 10 CTTIE, R
30 HARIC 1 R CHRBO MR SN, 127 HIEETT
&, WE3MATHRIFLAICTER v, oL &%
Wk DIx, 2MMKkT1, O 1HATI THo
7zo [Fv7anx], 7743 5F] WiHE<T
Al 72 Hi53 £ 0V 128 H#%1Z ELISA I2fiti L 7-
AR DOFETH R ABBE B L OFIHIREOHER % i+
L, WFNORETH [7 2783 4F] 0%
REEE DI [Fr7aa¥] #EEY, 203
E5 CRED I0CKTREDP (K1), F72,
[77F2LF] Ti&, 5TC& 10 CTRIGMAEEAS
BR72A%E 4 AR, FhZPFREKISEL, K
POERIE [ 7arF] L) Ed)o7,
[77FRIAF] X THETEEEL-LEZO
TANVAEHEOHR B L R ROHER %
5TCTLI0CTHRETZE, 7 A4V AMHBEEIX

FrTany : 77 E = LF
v
(/508) |(oshp)  (PTERIREO)
50 125,
I
40 |
5¢C 30 :
20 I
I
10 I
I
e _ e 1 ~
(/501%) 1 (/258%)
50 —— | 25
I
40 1 20
30 5
10°C |
20 10
I
10 I 5
I
() I ') S S
0 20 40 60 80 100 120 ;, 0 20 40 60 80 100 120

PR H 2K

PR B 2K

00 WYMV-TH#ZERMBZSCTE10CTETK [F 734 F] 2B 5WBEOVEEE ORI

Lo kg

TRERERIE DB FE L LT7 7R a A% & funiz,

FEfEE (DI)

B o omL oy ok e LD R TS
WA 5 SEEA VR L ERERE 25
D ERCHEIC I E Y A 2 kR 2T

DAL TRV L 2 BESHREY A 2R

: T

S = DN W

OOEN
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00 WYMV-T ki85 o s i 25 il
[Z727FTLF] OETHO WYMV BIFEIZ K&
Eep-Zi1

BRIt B2
30H 44H 58H 72H

AR

5C 21/20 9/20
10°C 9/20 8/19

a) ELISARGMEME A5/ it a5

13/19
10/20

13/19
11/19

143 5C

144 10°C
Y

" 101
% 1

0 20 40 60
Bt 02K

00 WYMV-T#ZHEHEKES5CELI0CTETL
[ 727483 5F] OFFHRENFEHBEED
REREI 2L

a) 5CK, 10°CRA19EARMLER L7,

FgfaE (D)

- 4 EFOWLNEYA IR & 8 BALEE

FORIEEET D

7/ IR SR A TR N = (TR N R

f 2 EATIEICHABRZR T A ZIERE BT 5
1: BAL 1720 L 2 BESH 72T A 7 RER

0 @ MSHE

HN|N

5CTKED 10 CKTRVEEICHE -7 (£3),
L2L, i aBmsEIzs CXE ) 10 CXT
RREPFEEFETH o7, 5CTREIOCKTT72H
#IZ ELISA It L 72 & 19 fKIC oW T, 3%
BBOHEREAL L, 10 CTIIIEA 4 O EREM
RHBEBHL72d o0, £<031, 2128y, BB
BrEO~AF v 7K B REHMERO WA L HEET
Hotz M2)e —J, 5TTIIHHIBLILMWIM L
R0 % 3Rt 2, 3Lhotz, E/2, WA

FrrOBOONLE ol D Fldsre, T
MRICHT 2 [Fr7asF] ok T77F8a4
FACHBE LT, ORWRBOWMEZES, @
5 CIXICHARTIO CRTIREBEICEEY, ®5T
X & 10 CROMEDMIZBIT 25 mmAEES &
DB OEVDIKRE L, ZEIEHTH -7
0000000000000 0O0oong
HHS (Kusume et al 1997) 1%, Aui#EEMN TR
WML7: WYMV ¥z 8f: 15 CTRIE LAz & &1
[EHNE] L o 7z &) S 25724
Br, k- RA (1964) 12X 55 aRERY
(BUAIL M ZE Y v 7 —) BT [BENE]
B L2V GRS, ALl WYMV B ¥
FEDHALBENTEL > ¥ —D WYMV fr& 2 5
WREMEZ IR L T b, L L, —J iR,
—F1Z 15 C &) R R EWIRE TORMERERTH
HIEND, TNOLOMMBELEREILET S L3
LWEEz 5N, 22T, JLilO5 vk E ft
FEEWITE 2 ¥ & — B 0508k AS [EHE/NE] DR
IS X VAR T SN DD ELEHEDP D B 720
(2, b i E A E T D B PR A A S BREL L 72
WYMV-Dm #k (BLF Dm#k&§ %) I22wT, M
ML o [EHANE] T 205 % H— 0l
PR CHEEILB L 72,
1) MBI OHE
HS (Kusume et al 1997) DR & DLbED
7o, BB BT CAIREL, ME S
BI%ho7/15TCE, AIfiTRELLBFEIEON
725 Co 2 Bebsiw LCoMmE iR L7z 2 h st
DORBRM - B, WEEHETH S,
2) *e
[EH/NE] X, 5CTIZ, MERE Dm AR I
BTG L 720 —T5, 15 CTIE, M RIS
FE TG L2 Dm MRICIZE S L e dr o 72 (4o
3) & 23
REIZBITDRBOK RIS, O F v 7TasF],
[727FRaLEX] O THRICHT 2 SIZEEDRE
2, QIREORE [77Fa3naF] Ly [+
VTAAFE] TREW, TERHLIERST, T
b, W XD EGUEROG RAE T O
DREEWRLDZEIREINTZ [FrTaLF]
i, THRICERETHS D00, Kidd* 10 COR
1Z, 1 FEAERRET WYMV MISEEE bR, »
DIZEEO L) R RT I EBH L L R
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00 mfE [BEHE/AEZ] © WYMV-M # &-Dm #
VXS 2 HHUIE PO D B[]

BERRIL O WYMV-MiK WYMV-Dm#k
TS S =] i *EZ' = = - -

MR SR WMER 1 B2 AR B2

5C Fr7aisx 2¢/7 5/7 7/8  3/4

& H/ N 2/14  3/14 4/14 2/14

15C  Fr7arx 1/8  6/6 4/8  6/7

& H/ N 0/14 2/14 0/14 0/14

a) ELTSATTWYMY 5P (-5 / Bl (A 4%
DR I3 ALHEE DT TERIR & T,

", Kusume et al (1997) »%#i# L7 15 C Tl
FEREIRDHHEE & 7 4 L 2 ORI S 512
Bl bR FHEINL [727F232F ] OT
FRICH T 2 BUS bR & 2 882 Z 1 Tw /78,
[77FasF] F [Fr7arFx] LYiREOE
BEZIFIWTEPHEAS N o7z, T, HER
EBI R0l VWTROWMETYS [Fr7asFx] ik
[77Fka2F] XDHHGERDS L WYMV il
R DOWMASED > 720 Vb2, [Fr7an¥]
E[77FanFx] oTrICHT 5EsMHESE
S X o TRELEHTLEEZ BN D,

Kusume et al. (1997) »7m L7z, dLilE®
WYMV #R & BILEENTEL > ¥ —D WYMV ¥ &
A TEHNE] SR 2RO A B &) RS
MBI HEMEE Dm bkE M MR CRES L7255 5 5,
W WYMV %O B O EE 0@ HKR e 23, 5t
5T, %< Ed Dmbke MRIZOWT, [EH
INE] R aAE & U OmE M2 XS % A Rk
R EH L7z, TRHE/ANE] © M#kE Dm #RIZ
5B B VTS, MELEMIC X 2 8\BUE G
PR ARYIN 5 E =S (Al

Dbo [Fr7anx], [77FasFx], [EH
N ] ORBRORERIL, GRS TOHRIEHTT
DIEPHEREIZ BT, ML A VAKRICK LT,
BRI IE 70 T THRPTEZ R L7221 b 59758
WHLCIIRERNE & S SN2 A ET A L %
REL7z. 7z, LW KiRO 5 CTREIMERT %
TiARBIEBL Y WYMV OB REL TW5B &%
BNz, FHE - FA (1964) 1%, BT ORI
SEWZE Y & —NOWE T & KT O AR b E RS
ARy (RIS B lg, BUAEIE, el [ Dy f 3
Mty —) Nowti250L, Thehoilli
PNIZEE L7z v 7)) — MW oKL CH— o

55105 75 (2006)

mEEZHWTHRRORKREBI o/l 2 A, T
MO TL, MEARHE MR TORRRIH L
S, BT [Fr7asrF] 23 LoBMETIE,
TR 1120k LTS TR ATRD SN dp o 72
LD S, BRI TIE 90 %L Lok TR A
AOONLZEERELTWD, W TIIANICH
FEEIRATS CULT TROB T 2Bz L A L v
DK LT, EETIX, 11 Aha2rs 4 A
THFH&MR 5 CUToRRSEFsEMICh:25 2
EDS, [Fr7anFx] OB 2K
JEDZEBIAIFKT, 2D X 9 ZFemfLRE o Hud M 2
MPHEUEEZ BN, MEIKFT 238 THL L
Zxobhlz, F72, WUKE - A (1964) O
THEA L 72 WA AV B TRB AT L v oI, &
ER TR S N7z X9 ISR I R R RR TReE 3
BT LICEDRBMARE L CEE L2720 EZD
Nizo FHRMEIZIIM A LM TRELTRISh
LR SN Z D, [Fr7an¥]
TOTHRICNT AN ZEZ2 5L, WEICIRE
WAL T 2 b O X IWPTIE S & Lo a, B
MR AE R DIRBE LM DT & 0 R L 725 RiR
WA R Z W CET, T AFEEB ORI T
BMIND, L72do T, ahlE R0 28 HC BEAR O 3 T-ifl
12720 T, 29 LAt s LTk
BrwneEwnwz b,
AREORERD S, WhtEMfEORliEE L, i
WHEMZ 1T o 720%, O 2 »Htk% HEIZHEH
BROREED 4 ET HFET5 CTHET S, Q20
WS CHIRR T 7 A IV ZAASR I S e o iRl & KT
e LCRHET %2, OBREL L L35 WYMV #
VZREI P O H B AR S b B PR IRIX & L CRIRE L3
ML, ZOmMETEBIZETT S I & THRERDAL
LTWwbZELERTH, L) PIHZRKSL Z &I
X0, WMIHESEEIHMEiCE B EEx bz, #
s OREEEREZRINTIT ) &, HYEBICBIT 2
ABR L AR, IPUHERE D720 O WIRI 2SR & 4,
F2IMELMEPAL R D OT, HHREIZZO
A RKRBRICIEST ) 2950, NTAREHT
TIT) BN D %,

U wymvioooooooooooooooo

Hi# T, WYMV OREEO L2 MEL, 224
SR ZM ORI % L ORRINAT ) 7280
DHEMZEM LI L7, 22T, RETIE, %
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FIC X 2MEZEARL LT, OHBIMFEDRE &
WYMV O ER O g, @ ZRE RS2 5 BRI
L7z WYMV ¥ROJ5E T 3R & 72 & 95 R %)
T L ISR EIROIR, 2l Ahiz, TDDIC
/NHE - AR (1989) AR L7z il s & L7z dh
HoOmH S M ke T #RICK T 2 3P0HE RS &
LW Z RO, RS VW CTHA
FH D E L T A F RGBT ID TS B 12 381
% WYMV O 58 % H5 L 72,

Ooooooooon

1) MEBIOHE

MR OREEL, UTOFIHETBI ko7, £
F, RSO GAE & 7 B T 20 - R (DT,
[fE] Lv9o) ZRILEENZEL Y ¥ —ND T A
FREEMRG RS AT L, 2h s @0l I

MTOFRE T A NV AMIEOH I, S 512, WTER
2B B 4V A DB O A 2D T — Ik
EBIholze RI, —KEHRSNWMEED Tk
A RS &, R X ) R, B % B
LI AN ADBIHOA TSN —F L7z d D% ZRKFEK
L7z ZRBEHR LAWK LT, MM&EHHE
L, BGCTORREFEL»E ) P EiErD, —K
L72b 0% HBlaiE L UCRIRL 72, ok, 15
mIEOREEITIE, FEORS S, Wk, AL
TOFHOWEEMR D ZE L7z 101 HRERT—
TGP L 72013, ¥ TmmE TR ) At 2 & T,
LR S RET SO OMEENREED L S
LERDL S0 TH D, HBIMHEOBE L 252
AFX ORI, ANH - A (1989) O &AL
FWget v v —IC BT B WA (K5) 125

00 BALRESEY v & —FERCER Y BT 2 2 2 FREMIN IS 5 3 2 %0

T - RO S

L4 D95 M PELISA L4 I ELISA
FrTanx + + L =N + +
A. speltoides — — Fuai U a X + +
Ny —F (TAF£) - — FIR T A LF + +
Triticale A Y aLFX + +
Avalon — - Hdk195% - -
Bezostayal + + Hdk19675 - +
Gains + + k1985 + +
PaiE178 %5 - - L1995 + -
PEFE1795 — L2005 — +
HIL305 — — k2015 + +
L E + + HAb202% + +
deiE2515 + + k2035 + -
deiEe525 + + k2045 — —
R71% + + PERARIEW + +
R72% + + PERAR2EW + +
#4k205% - — FREBARISY + +
#4k2075 — + PERAREEW — +
#4206+ — - FranFx + +
#14k2085 — — VETV ALY + +
LwA ko (GRIL2SE) - — INF v a X + 4
HEZ-Z — + NFHYa AF + 4
Ao vr (ALRe6%s) + + EYIany + +
LT + - T =W + +
BE275 — + R/ =ahk¥ + +
B + + RYX alF — +
I RALF + + X F xR - +
JERR105 — + UHwYasF + +
XN IasX — +

T AN LF + +

aaFalbF + +

19964 5 H28 HIZFHAE L7z,
a) tHEHY, —FHEEL, *HEDbLWV
b) ELISAIZT, + (BGtE), — (Fik)
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D&, Gt 54 il - REE L7 (K6-1, 2).
6oL, (M) REAMEREMIEHTO Y — >
N 7 AT I21E, Accession number AR LT
Hbo TNLNOGFEOMEFIL, RKITRL W5k
MIbmiEshzdo, FR3RILEENREL Y Y
— I R EE A E RO b D& v
7oo TNZNOMEE, RETHEMNFREICL )
TR L THh M7z,

WYMV B D ELISA 13, TE1HEFE L HE
THT o720 72721, T EBO AL O BE#E H AR IS
&, TS (1984) DG, 0.05%E %25 &9
Tween20 Z AN L 72 0.IM 7 = ¥ @R (pH7.0)
=iz,

(1) W ¥ & B
35T O BAREGNC & 5 —RaEHUS, HALREDT

I8k v 7 — B TIT o 720 S OEYIE, WY
HoOBRXRZ+ (pH 50) T, I AX% 7THEEEL,
5 R MR IR AT DNz, B
O WYMV R, 1996 4~ 1997 4E (1996 4F 9
H 28 H#%fd, 1997 4F 4 7 8 Hild), B X1 1997
fE~ 1998 4 (1997 4F 9 H 27 H¥%HE, 1998 4 4 A
20 HEA) @ 2 24, WTH250 WYMV O
HIZDWTIE, 1998 £~ 1999 4F (1998 4 9 H 28
Hi%RE, 199944 A 14 HIlE) D1 0EBI -
7oo 1996 fEICHERE L 723 BRICIE 17 WA L,
1997 43R HE L 7258121, Hi4EORERT WYMV
MR SN o7z 13 mfliz &8 50 Al 2 ksl L
720 S 5T, 1998 FIZHRAE L 723 BRICIX, HIED
REECRIBOAES X O EEH S 07 4 v A
DA WD T B > 72 il & Ul 24 Gl % R OY

0000  [F#¥To KRS TOHB ahRE A — JORKEUER CHEA L 2z an O 5690 & EE - M ARIC B

5 WYMV #it

i 19964 FFFE 1 B8 19974EFRRE M LHS  19984ERERE MUTE mrodisk

L W WK RS WWKH RR= Wkl (Accession number)?
k165 35/79%  10/10" 34/39 +o) (00023010)
K205 0/23 0/5 0/15 0/10 0/10 — (00023573)
K265 0/54 0/10 (00023283)
B30 0/8 0/5 0/22 1/10 (00023232)
ka2 0/1 0/1 (00023012)
K435 0/18 0/10 0/7 — (00023285)
FER595 8/75 10/10 (00023287)
P61 0/21 0/5 0/54 0/10 0/18 — FLE MR v & —
BERT45 4/46 2/10 (00023387)
deiE2405 0/83 0/10 0/40 — (00022294)
Hk83 & 0/34 5/5 6/81 10/10 7/45 + (00022521)
ko015 0/43 0/5 1/90 4/10 1/35 + FLE TR v & —
RA 885 0/22 0/5 (00023084)
BT 1027 0/35 0/5 0/22 0/10 (00023204)
Bs107 5 0/72 0/10 0/41 — (00023215)
L7185 17/87 10/10 (00022253)
L7195 67/73 10/10 (00022254)
1t%1693 3/67 2/10 A 7 R S AR
b7 1651 4/79 8/10 A 7 R S AR
LR 69/72 10/10 A 7 R S AR
LR72% 7/71 10/10 20/22 + A 7 R S AR
JER73% 54/85 10/10 B[R S T
bRg 44 5 10/73 10/10 10/46 + (00022928)
BiE27T5 0/13 0/5 0/11 0/10 0/7 — (00022967)
BiE29%5 3/80 10/10 3/46 + (00022968)
RYiE 12/54 10/10 (00022195)
TREEIE 46/66 9/10 (00022865)
R AR5 0/84 10/10 1/38 + (00022342)
THHPaLX 0/27 0/5 0/4 0/4 (00023700)
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Bk L 72

AR, WTROED 2 KEGRETIT- 72, &
BRI ANIC 75 cnMfA TR S 22m OEZREL, 1
BB X IR L Lz, SRABEOWMMOE: S L O
& EERIE T 0 50 cml2 1, oD 35 C W 2 R
RANTENEE [F Y7 anF¥]| ZRamtho AR e L
TR L 720 ABRXIE, 1 RHE2 moESE L7,
W, ScemMIFEONIRE Uiz £ 5hHE I RN
CHEVE A R L7z, K1 SISO & 25 R/ AR
& LT 1996 4121 2 SUERE 50 K, 1997 4EI2id 4
BAEEE 100 KL% 3B R L 720 B4 RIS TOfEKICD
WTHRIRRAEZ B holze TDHK, 1996 4F12HEK
L7223 TIE 1 RO X 2 DD RUHED & IAER
A5 R, 1997 AEICHERE L 22 3BR T 1 SR

RO EFAE R L, ELISAICX D WYMV J&
BeD A MW % P72 0 BAARREATRICT & B i 72
wvinfiilx, 2 TOMEEZRINL 72, 1998 4123
Tl U723 BRC I, B4120> 1999 4F 4 H 14 H IS4
ROFEIFRAE 2 ATV, WHAEFEAR IS & fl 2 212 10
MR % MEAE 2 (RO, YW o 70 — 7z
10 R O T %A LT 13k L LT ELISA
IZE D WYMV Bt oA % <720 s AR A
10 EARICHE 72 e W R X 2k & Fl vz, MLEo
BB OR R S, HALERENZE L v & — [T
W EFBEHTETO Y A NV ZDOBMOA WS L UV
B BLO A WD 7 i % — IR L 720
(2) NTEET TOHRMRR

HRERERBRICL Y, KBRS0

WO EKERMEICDE 2, SEMAKRT D4 RKBEAF10  THICHTZRIGIZE 2 ZKEHKR, BLXUOZ0%
ogooo
Rk 19964FFEFE I LER  19974ERRFE ML 19984ERRRE HUTH Mropk
" RIHE OWWHRHL RRE WWHRH R Wiy (Accession number)?

P 0/29 1/10 (00023536)

L) 0/40 0/10 0/21 — (00023526)

XA HITLF 0/42 6/6 WAt v 2 —

Bl 0/4 4/4 (00022471)

VI X anF 0/5 0/5 0/58 0/10 0/39 — (00023389)

vagra ¥ 0/61 0/10 0/34 — (00023708)

F s 0/63 10/10 (00022981)

HF ¥R 0/63 10/10 (00023276)

PR 0/21 0/5 17/63 5/10 (00023274)

Bravyasyx 0/37 0/10 2/18 — (00023006)

HEGRE 0/39 0/5 0/64 0/9 0/41 — TEMIBIF ST

S 0/73 10/10 (00022877)

FU v anF 14/61 6/10 0/8 — (00023698)

FARZ T LF 72/90 10/10 33/35 + WAt v 2 —

= AP anF 0/24 0/5 JUMN IR 3T e o 2 —

EPN 16/76 7/10 (00023952)

& /N E 0/14 0/5 2/35 2/5 0/8 - JUMN IR 3T e o 7 —

2= ) 10/54 5/10 (00022244)

RS L — 3/89 2/10 (00023368)

/A 77/77 10/10 33/36 + AbHiEIE ST o R R R

A= = WA S 8/69 8/10 29/36 + HALREMIEE L ¥ —

PRSI 0/20 8/10 (00023377)

EINKORN 0/13 0/5 0/13 0/10 (00027482)

Turkey red 64/67 10/10 31/33 + JUMN IR 3 e o 2 —

velvet 6/40 5/5 YEMIFZE T

(Capiy]

FrTanF® 82/96 20/20 48/113 20/20 4/47 + WAt v 2 —

HET AR ZEIITEE v & — N D 2 A R ZERE 5 Ye 3 © B AR T T1T o 72,

a) FEHRBEEE R IEMAE/PAEE LD, Zi3E L7z,
b) WYMV i HISREE  (ELTSA CWYMVEGMER (/A8 8450 . 22 it L e o7z,

c) MTFECOWMVEH OA®E, + : ELISA TWYMVEGE, — : ELISA TWYMVEEHE:,

ZERFHER L 220 o T2,

d) O B2 ERITRRT Y — o 8 v 7R AFFE T D Accession number
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D M ARIZH§ 2 S & B RBR o R —HKT 5
POMREB I oz HHHEMEO LT 2 6
LBET, oMY OBEA, TH2HEHET
ATES T CHRIR5 CTIr- 72
2) R
(1) ¥ ToBRIERRERTE T TO—RK#EHK

Pl & 3 D ORBE R AL 6 12K Loz,

1996 4F-H51E o [ 35 3Bk T, e 10 R R AR oD
F 73 AT THRIBEEZ 100 % TH - 7225, 5
W OSIRAS 3 A2 5 F4E L D 2R E oI
BLEDPAHIZADS TS 10 CTRME L2720
FERMEMARI 96 fEfA T 82 iR & 72 o 720 S DSMTF
TWYMV 23 S 20 22 flilg, [k 20
Tl TEMA305], [EM61 5], [HIk101 5],
[BAH 88 51, [BIIR 102 5], [¥E27 5], [7H
HEALF], [VYIHFarnsy], [HhEl i
FREL [=vyH¥ars], TBREMNE] (UET
aestivum), [EINKORN] (T. monococcum) T&
ol TREL, [P FarF] L, BFELEN
o 72 72 DB A e oz [543
ILF ] IRBIIR E o 7288, AEMKTRT
T WYMV 258 S 7z,

1997 AR5 O B35 3Bk CUk,  F0 I o KR AT
AR X D) B OICHERS L7z 72D 2Btk B Al [ >
7 anF]| TIE, BMUMBEIZHTERER 100 % TH >
72 3% 113 AR 48 HARICE F 5720 T D%
T T WYMV A S Nz o 7 bk, [
2050, [EMR26%5), [EMK43 5], TR 61 5],
[eifE 240 51, [BIR 102 %5, [BIR 107 %), ¥
E27%), [7HH¥arx], MLEMIL, [V
BFar¥], [Yartrars) [Eravyyaas
¥], TH#KFE], TEINKORN] TH-7o —H,
FERADIH & 2> THIGM AL & WYMV ERGH 4 40
g ro -0, TEMK16 5], TR 19 51,
ME5 71 %50, THER 72 5 1, TALR 73 5 1, [,
[FHx27arF], [ ], [Turkey Red] T
Hotz

1998 AE4H ML, i 4 0 3BT BT o HPTE
B L ORIRESOS A TH - 72 b 0% HuULI, M
TEH2»H WYMV O 2B holze TOFEDH
I A\ S SR AE & Rl 727200, R4
BIZEMTH oo TOFEMTTRHEIARDLNT
WYMV 238t S o 2zl TRk 20 5,
[B# 4351, TR 61 51, THuif 240 51, [BIE

55105 75 (2006)

107 %], [WE27 %], NLEMD], [¥I79%Fa
AX], [vuaFrary], [RAKRE], Tho7z,
—7J5, A S T WYMV 25 Sz b o,
[ 16 5], TR 72 5], [JeBIR 44 5], [F &
gan¥x|, [ v], [Turkey Red] THo72,
Y FOBGHREBR» S, I EMTEHISD Y A
W AR O A5 U 72 LU O i 2 10 ) iRl oo
— KR E Lz $hbh, RILRENEL Y & —
W c oYtk SAE L LT, [EA20 5], [
43 751, TR 61 5, [k 240 51, TR 107 51,
[RURE], [¥ravyar¥x], [YI¥Far
¥, Tvarrarx], NLEMA], BLIUI-1
T T BRICHERIET M ARICIEPIME 2R3 2 & 2 iy
L7z [727 823 4F] ofaH 11 aHi%#EE L7z,
WAL R TE £ >~ & — Wy CRpME A R L7zl &
LCi&, [Fr7axsFx], [BR#165], W83
T, TR 72 51, THRER], Th7 ],
[Turky Red), [JLRIs 445, [¥E29%] ® 9
il & A7,
(2) ANTAST oHAREIC X 2 15O
35 D HARFERR T T M BRICK L CikbttE 2 R L
72 11 dnfl & B E % R L7z 9 O A5 20 dbliod
T BRISKE§ 2 (MR R BRI B 5 BUs &, #£7
DX I o Tz B L 22 (il 240 5 %
&3 RCoMM - RFET, B TOEIE - B
PEIZB D S TIHRBAHER SN WYMV 25Kl S h
oo TRH107 5], [ 99 Fa2F] b, THD
M B EEAMK 2 5 7225, Btk Z R L7ze S ORR
(2, BREEVE, BREE LRI HMRL T T BRICHT
PxELoTHRRME LT e 240 5 %, 72,
T BRIZH LT A )V ZA BB EE A3 < % B82S B
Thotz [77HRILF] % THhE ML DORHE
WEST A ML LT, ThEhEE L. T
B, MBROWIRHREE 2 bhbmfiie LT,
[Fr7anF] 28 A i, [Fr7a3aF]
PEFRNTEE L TREZ R 2L, ALK
TTOREPBEDHTHHI LR EFEE L, Zh
BAnfEIZ DWW T, M MR B L MM SRECL 728
BCTORRE OBEEEMHRA LA, —HLT
Wiz (7). Ubkdrs, T778aaF], [kl
240 5], [Fv7anx] #HplafEe L, [
205 | #BREST [77F31F], [FrTasF]
R T HRERFMRE T2 1ML, i 240 5,
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00 ALRKTCToONEEM

FABRIZ 35T 2 ) it B A5 Al o A D

WYMV-T #, -M ¥RIZ53 2 B

HALRNT & o & — [l THETIE

HALRMT & o & — [ TR

Wattisg s @ Bt @
. , (WMVERA7) . . (WMVERAL)
uu@ * %WL% THE MH% uu@ * %rwjé THE MH&
TURALX 7/10  0/15 FrTany 4/15  11/15
JEFR2045 7/10 K165 3/10
K435 5/10 H k83 3/10
ER61%E 5/10 JR724 7/10
de#E2405 0/10  0/15 IREEAR 9/10
B 1075 4/10 wr v 5/10
L] 4/6 Turky Red 3/10
HAEGRE 8/10  0/15 JeBd B4 6/10
Yraygvarx  1/9 PiE29% 4/9
I Xasy 3/8

vaixrasF 7/10

BERE L7, ATRET (5°C, 2B AR (BReasbUR 190 1 mol

phton/s/m2)) TKI2 » ARIE Tl

WYMV2S R HE & AU 7= EIR D 2 TIZB W TRIF RO iz,

a) ELISA CWYMV G oD il A5/ fHaf s 45k

00 ERZHEMHEIUERGER Y & 0 08 L7z WYMV ORI L2652 BUS

B4
A L ARE BRI - P B
7 ARarx  duiE2405 ST as¥
WYMV-Dm  dbiEE N 20/17 0/19 10/15 1
WYMV-NC  ZK3IIRH < 1T/ (TEMRIFZEAT) 9/12 0/14 7/12 1
WYMV-K fEhd BT OuNpB R v 2 —) 16/24 0/23 9/21 1

a) ELISA TWYMV G Dl (%% / (e 18 (5 4%
WYMV B PEfE A D 4T TRIFIZRD H iz,

[77RaLF] #B0ST [Fr7ar¥] B
T MBHZRERETLMRO DORER % i
E L7
000D00000000000 WYMVOOOD
ooog
1) MEBIOHE
FULESERIZE £~ & — DAt o deima fEd, 7
WFZERE, JUNIPRBELERTIE © & — O & MeE B 2
SIRM L0 HiRO ~BEA2ERSIIRLAL, &
WYMV #i&, $RECL 72 dhflCHygtfth, &1 BamsE
THZALVZ MAAT 4 7% (DN X YRR
REZMRTHEEH1Z, ELISAICXY, WYMV
Polnig & o etk £ OF SBWMV OREG KGO H
AR L 7zo VEMIIEZERT B X OVJUIN IR B ST I
LYy —OGERTIE, BETHMERSEB LY

ELISA T SBWMV (2 & % ZFHZEHMK O RGBT
WSk otz 22T, SBWMV O BG##ER A
WYMV LD W2 E&FH LT, SBWMV 2% %
W wEEbh s 5 T TOMMNERMZ M) &
L, ELISA T SBWMV 2% & e 20 o 72 FE il
Y B & Lt L7z JBanE (ki 240
T, [77FkanF¥], [Fr7an¥x]) ofivz
5~7HTOEZEImMDTIAF Yy 7Ry MIED
RERZEREL (7 LRZEST) ISHBEL, 20 ~
25 CT3HMETET, Bk LADLFEUSEMT
WAl BAE, WYMV Mtz B2 7% - 72,
2) ES

e EAHETT, KR AXTHEWREZERT, f@ b
VLSBT JUMN AR ST ZE &~ & — o K he M
B oMM LZBKEICIE, WIFndESH
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570nm & 275nm D DO D OB RKT-H 5 2 B it
B2 WYMV K722 S 11, ELISA TWYMV
AR & N 7zo HIPIEAEIC R B E ML, doiE
FHET T8 L 72 Dm #Rid M bk & RIS [kl
240 5], T77KarF] 28033 [Fr7an
¥ 2B LIMEFEN SN, —F, fEWFsE
Ok (WYMV-NC ¥k, DLFNCHEWVI,) &
M - SRR ZE v & — S OB (WYMVK #,
DT K#kE Vo) 13, [HeiE240 7] 2 B0 &7,
[77&asF¥], [Frv7as¥] 2L I1RME
RIS (F8),
3) & £

WA SURSHIR NS X ) B B 2 L b, T
ANWARKOTFAEDE L P HI|HI N Tz, Ml
M - 3% (HIH - 3%, 1935b, 1936) 1, S
s X OENOEE LR T A FWEE ST O+
% U o B FRERY LN /N R D, [
BRI XD dEROS & e L, [VHERER, [Hrp
£, [EHK45] ORKIBIZE I FHEEZVLOhD s
A FZbF, REEGLOTREMEE R Liz. FHE -
B4 (1964) &, LEEMEEETHIC & > 72 b ] R SE R
oW FEBR L2 £, WK% KT %
EIIEZ, BRI O M0 B R ERERY; & O T
T A AR LS & R L 7. ZORER, B8
(LRSI - RBRAERIC K D ARA T, FAMIC XY
BRI MIERZED RO SNE DI, HIZY A VAD
FEEMEDBE VR HIEDENZI BB DOTIZ RV EH
il7ze 29 L2 ehs, BRI LS WYMV
OIREEOEINI MR SNz F 72, HARERD
W TH > 7272012, FHTHEL TS WYMV
PROFERERERIC X 2 B 3 5, FRrEies )
BT OIPUEBR B IR O R b FEEIC IR T E &
Dol AT, HEKOLINE 5 CLROHE
PAEERERIC X 0, BREEIC X B RS OEWEHER L C,
@050 Sl &R IE AL D PesE, (@ T ZERFEROE I3 2
5 O 53 BERR O IR E T DR R % A7z

WYMV RAGH R 0 72 O 5l ih il & 53 512 8 72
D, 3, BV LIS O BOG 25 2B
TE2b0%HBIMAEL T2 ENEELER 2,
/NHT - A (1989) 1, ELISA % Hw T bk ek
B X OO REEEO 168 SO RS IC BT
% WYMV BHOREZ TV, WO mE%x
WYMV A5 S e 2 &1 & ) S s a5
EHEE LT, £2C, ROOFR2Y ELT, /b

55105 75 (2006)

H - fAl (1989) OIEHUME DR 2 k% Ik
LT, BULEENEL Y —BICBIT AN LD
POMBEORIE S S#EIZ LT, ELISA 12 X 2¥)%E
ERRICHNGREOREE B holz, TORRE
WYMV iE [ 72783 AF] 1S 2WEMEOH K
XY, 20o0¥ERNCERITAZLE L, €5
2, [deiE 240 51 13, WIhoORERICHLTH
EHMEBIZERE 2D ) B2 EPHLNIT R -T2,
FIT, L (1985) @ BaYMV O RO H )
ZEIZLT, THERERLE TS [77Fa2L
Fl 2B2L [1LiE240 5] 2 BHL S IR L,
M #HEFE/RE TS 72783 20F], (Ll 240
Tl BRICBPSI VTR EZRE L.
ERRORBIEFEZ VT, EEERT O ER
SEMS A S FIL 72 WYMV ¥R J ik 2 58105 L 72
&2 h, il fHET OMOE R YO Dm #RiE M Fk
S U DAL, FEMEZERT ORoE Y O NC bk e
PIPHE L SERTZE 2 ~ & —MOE I o K i T #k &
FU IR, Zhzhsishz,
WSROI, TBH 107 5] & [¥ o9 Fa
AF] L, TEISH LT [7 703 aF] kO
AR T A EDBHLNE o7z, 51T, Wi
D T MK 51, ELISA TlRIEHMEIEH
RELBVH OO, BEMMEARIED 2 SRR
BOEER [77Fa6F] Ihfv, 2oz Lp
5, WAFEE, TRNIH LT AT S 0PN T
RO LEZ bz, FEBRIZ, MREOHZMRT, v
T Rfl» SIS Z T 2L e sh b
[vafranyx], [F7I34 X3, AN TY¥]
E Vo Ze i, JUMN BT SERTZE R~ 4 — (T ),
RALESENIZE £ > 4 — (IR o & e Fly CHibt
Pl LGERS N, 18, T8oZhEhoiE
eI TP L L CEAMES T 5,
—HT, [ H3aLF] 0XHIT, BHEER
WYMV IZEG: LT HIRBATRD b e WhEmMT
HLMEDHEIENH S kol [F¥HITL
FF, KbE LTRIAZOBEETIEDH 525, £
DR & D RGR O E L AR > Tnd L
ZROND. 9 L7z DRIHERIED w2
B nE, BB ) — I LT 5 &
EAbNb, 5, PEOIKPIICINT T, B
il S 0 7PV O FHI I T 2 L ED D S
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00 HAENIEEDLAFBEGREE D SERIL 72 WYMV RO 55 F
WYMV A5 HH g )
WYMVER 4 £ ik - -
Zr7ARasX  dbE405  Fr T aAF  JRER

WYMV-Tn2 AL i By 1y 0/14 29 /14 10/14 11
WYMV-Kw3 AL Sy 0/14 29/13 13/13 11
WMV-Ng  FHARIR AR AT 0/19 0/18 15/19 11
WYMV-Yb2 & T IRERI AR T 0/12 0/12 9/14 11
WYMV-Sw 5T IREEIR ARSI BT 0/14 12/14 6/14 11
WYMV-Hm3 & FRAEETT 0/14 0/14 7/14 11
WMV-Kk 2 AL B 0/21 12/18 7/10 11
WMV-Kk  H TR B 0/14 3/12 10/12 11
WMV-Tc  HFIR—BH 0/17 0/21 10/18 11
WYMV-Fs & FIRRRIRNT 0/14 0/14 13/14 11
WYMV-Hz EIRIRECKER A HT 11/24 55 /24 7/23 I
WYMV-Ka  BERSIHUIFS 9/14 0/14 7/14 1
WYMV-Yk PRy IR Ak 4/17 0/19 3/13 I
WYMV-Hy P4 SR HCHT 6/11 0/14 8/14 I
WYMV-Ku PRy ST T 9/11 1P/11 14/14 I
WYMV-Tu = EE T 19/20 0/21 8/14 I
WYMV-Un =R — SR I 14/14 12/14 14/15 I
WYMV-Ht  BERIRBEEAR R EHT 19/19 0/21 9/20 I
WYMV-Kt R B B3 i T 9/14 0/13 1/12 I
WYMV=Yt @ ] Y2 | L P AT 14/14 3/14 13/14 111

a) ELTSA TWYMVEL o> 8 {5/ Bt 18 45
b) JES G

b) ZBR< ATOWYMYBGHEE A TRIFAZRD Sz,

0O oobobowymvoooooooDoOo

0000000000000 000000000
OowymMvoooooodoo
3T T, WP EEFRT O E
B3 B % WYMV O 5 R ki BIFR % B & 2
2L 7
RETIE, HRFHWTHRELTWE WYMV #IZ
DWT, KHEMERYO WYMV & Skl okbuik:
WIZERIC L DB ORERMZBEL 2L, £H
BEROSAARNEZT ST 72012, T A FiHE
FrmFELE b O MR 2 AL L, 00 R L0 3
5 OB & 720
1) #MEBIOHE
PEEL 7 WYMV BO—E %2 9 IR L7z, KH
XD 7- WYMV BRI BE L, DN I X 28T
BMEE T CTO Y A4 VAR T O, B XU ELISA
THO WYMV OBEGOHERR L SBWMV DA &G
DR E BT %> 720 SBWMV RA KGRI, A
MiFB R % L7z 2Ok, $RILL 7288
B L CRB SR 02 ML LTl b5

mFEANEEAE L7, B ER - 80 CCORRAE L7286
&, PRECL 7o ~— HIEH LS S g2 b o & 5
FoR & UCHIB) mAs~EefE U 72 3kl X OV
ERFEZNE2EHEFETH S,

2) *

HHOGEERRO R, JLHEEN 2 bR, HRE 1R,
AFRTRIITRC, [7748a5F] 28037,
[Fry7arx] 2B, L7k, —F, SBEDE,
SIRELL WYMV #iE, 3XC [727 83 4F]
EBNLT. 72, WO D WYMV #TIE, #
Bl L 72 [Hb#E 240 5] 525 WYMV 2358 S vz 23,
b VL CRREL S 7z Ye R DAAEC ) SRR 2 S8 S &
MR o ($29),

Yt #RiE, S ETHL [P alta sy
DI S oSNz, [ AR T AF] DI
Pk, T o9 Fans] clkd s Liigsh,
T2, I EPOICERTS [F7 T4 X3
OIPUHEIE, TR 107 5] CHRT 2 &g s h
5o FZT, THZ IMoOMEELT, B&LUL
MO TRKETHS KikE YtHROMT [P 7% Fa
AF| X [HH 107 5 Z0hd 295 5o B %

{
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010 W [¥o9Faa¥x] [BKR 107 5] OFEERECTRINS 7z WYMV BRISHHS 2 KOG
DA =T BIH107 5 T RALE
(WYMVHR4) - : )
WYMVARHY 5898 LR WYMVAR %895 LR WYMVAR %895 ETE: S
WYMV-Yt 5/6,5/6 5/6,5/6 D,YM,N 6/6,5/6 6/6,5/6 D, YM,N 5/6,4/6 5/6,4/6 D, M
WYMV-K 6/6,5/6 6/6,5/6 D, YM 3/5,5/56 3/5,5/5 D, M 5/6,5/6 4/6,5/6 D, YM
WYMV-T (TZUtfERR)  4/6,3/6  4/6,2/6 D, YM 1/5,2/5  0/5,2/5 D, YM 4/6,6/6 4/6,6/6 D, YM

PIBRIL 2 BT o 7, X, A RIOWYMVAR T (WYMV BSEAE (R 3/ ELISARE RS , 890 (BIn B/ SemEiing) 2£7,
RO, UT, M BEYFA ZROBAER, N 8EER, D ERIERBRBDO LN L EH DT,

(7782 0| RIS S RO R T 5,

WYMV=Y t AR (30 ] U2 1L PR, WYMV-KRR 14 [ IR S T TUN B 3 e v 4 —12 ¢, ZhEnEmREns,

O 11 [HeifE 240 5] 1239 2 MR 2 SRS
72 WYMV kD95 %

0 12 HPIMEO RIS ZIHIC Lz s FmzEwmo A
WA (WYMV) 9k BB BIA %

JEHE240% 7 U R 3 AF (Bt ) 3] i Pl 4
WMVERAL)  WYMVEREH®  J89%Y) WYMVERHE 580 Fr7ak® 77kan¥ L2405
WYMV-Yt  5/6,3/7 1/6,2/7 5/6,6/6 5/6,4/6 I (WYMV-THEZ A ) g S DR
WYMV-K 0/7,0/8 0/7,0/8 5/5,5/6 4/5,4/6 oA (WMV-MER % A1 ) S R R
A (WMV-Yt Bk & 1 ) S S S

WYMV-Y tRE V34 e 2 L PR, WYMV-KI 348 [ B 25 4% i L
MR E Y & —I10C, FRERERRENT,

a) BLISATHEMEDE A%/ (L (E 5k

b) I (A K/ AR A (5K

Nizo 61T, KRR E LT, ZOT T
240 51 X BB AR AR, FORE, Yt
BRIE Ty Faasx] & [MHE107 5] 3L T,
T e K BT SN WHIBERE % 19 i L Vi
BarAa L3 THERIcmtish, s 2 B
THMENDRL D Z EDRENz (£10). F77,
Yt BRI, [HeiE 240 51 A 5@k S, ([
FICIME 2 M2 E L X852 805, KKz
UMD 53 fErk & AXTREED TR 5 Z & H3d T
AEhi (F1D.
3) & 23

KRBT, HAKHO LA EERR DS
RINL 7= WYMV #i3, BUEsyo WYMV dE R
2, (7783 A5F] IS8T 2WEROFRIZLY,
IR, TDAENCHENT L LN TER, X512, M
BAZBWT, o [ urhas ¥ oRwmk
D ORMS N7z Y bRiE, ARERCHEK L 7R THE
— [dbifE 240 5] WSR2 Lehns, ML L
THEH L7z Bk, Bl THARENO WYMV @
FREEE, [7 2R3 nF] & (b 240 5 (2%t
FTAHREMEOFRIZE Y =ZDDF 4 FIZHTFonb
CEDBMSNE R ST (FR12), [l 240 5] 13,
FEWEBMBOKRTINEBLT LD LD -7,

a) S FERRME (WMVICEEZE L, o, HRRREEELT )
b) R: HHME WMVICESE L2 b 0, BB LU L)

AL, —#k#ESg2 6 o0 kohizix, b 240
GRS DR EAE L2 2L, YtHRDSET
1Z, ELISA THMETH > THRIKERDOLH -7z
TEn5, JRVHUR TP ER AR L LR
RELEZ bhiz,

[V IHFanF] ITHIRT S LEE S 58t
WEAETL [PurrasF¥] o BERELICE
VT B MM O ERE LS M AW DTTH S,
[YIHFarF] ETHRIERL, TRICHLT
AL TR W E SRR TR S
7zo KRBT, Y99 Faax] & [BH 107
FLEYtdkE KBRICHES L. L2L, [YF4
Fasx] & [BW 107 51 13 Yt PRICEBIEE I
e, BRREZEIBLOEHEDET A ZERER
L, TH, KHRICHT L6 L 138 %572, LA
5T, YtHRIMo TRICHRT, ZhdomfdElc
FLTEDEOHEZ2HT 52 EATRBE NI,

OOWYMV O0O00000000000000

0o

I (2000) 12 XX, BaYMV OFFER & @3
OVERHT i OB O N BIRATRED S & v
Jo HIFiT, TAFHEMMBOYE, 1A
N7z Hulgid, BUEE TOMERT FE D E4RHS [
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0 13 \FIIBEEICB W TEN T SN FELFEDO WYMV-T £, M #RI2d4 5 ]0s

(e DA 1)
WYMV-T WYMV-M#k
fnfE4
KiE1 AE2 KAiE3S R4 RAE1 iE2  AE3 iE4
X7 FahF 01/2 1/1 3/3  2/2 3/3  0/4  3/3 1/4
A=A = A S 2/4  2/4  2/3  3/4 3/4  2/2  0/1 0/3
BBV anX 2/4  2/4 /4 2/4 2/4  1/4  3/4  2/4
FRT ALE 2/4  4/4  3/4 1/4 /3 2/3  2/3  3/4
TR a X (TRRERSZ M%) 3/3 3/2 4/4 0/3 - - -
FUT an® (MERESMEXTR) - - - - 3/4 2/4 2/4 3/4
&I DA )
WYMV-T kK WYMV-M#E
fnfE4
KiE1 AE2 KiE3S R4 RAE1 iE2  AE3 iE4
X7 FahF D1/2 1/1 3/3  2/2 3/3  0/4  3/3 1/4
ru ) any 2/4  2/4  2/3  3/4 0/4 2/2  0/1 0/3
BBV anX 2/4  1/4  2/4  3/4 2/4  1/4  3/4  2/4
FRT ALE 2/4  4/4  2/4 1/4 /3 2/3  2/3  3/4

TR ALK (TRRIESZ MR IR) 2/3 2/3
FrTaAF MRS METR) - -

4/4  0/3 - - -
- - 3/4 2/4 2/4 3/4

ELISA CWYMVEG {8 A4/ (a8 (A k, — 13 3RBRIE L

a)
b) FEE AL/ SR S, — 1R L

— Pk AR ORRRR L 722N, FEEFORRINC K 0 BRE S SE V&2 E U,

6151 HH5VWE [77FaLF] THHZERD
ISR SN o2 L FHWTE D, —HT, &
FRUAE2 S TR, TRBHICEWRED [T
aLF], [z v] o THMO WYMV B AD
FMEN T2, BFERBIOHFREHERO 1R %
PRI 7230380 CUE, BRI D [F 7 aaF]
MPERHF EN TV SRS, JLiETlE, BnEoZE
b, IhHOREED TR E TR 2 Ko
RNHTH 5o T RE G IO VR Rl & R o
PR Z RS 72012, deipdE o8O ERHT aiED
AL, TRNIXT % JUG & 7z,
1) MEBIOHE

PR L7z il a2 A < RBBLCVEA
ERTwk [ 27 42arF], [FadyarF],
[4Yas¥], [Fhrar¥] Thsb, 1EH,
DAL 2 MmEdRafEE LT [7 274834
¥, [Fr7arFx] 22zneghflvniz, L
72WYMV #kiE, IT#MELCTTH, I#HELTM
WAV, Shfliz 184720 4R3O L,
SHEMFE CTH Croo TOMMPN KR A THER L,
THBEIRREZREL, BWRAEEIRE L7 BB
THLEERD S D WYMV OMHH % 3k 72 o 35F8 15 85,
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Studies on the Pathotypes of Japanese Isolates of Wheat Yellow
Mosaic Virus and Their Distribution in Japan

Yasuo Ouro

Summary

Wheat yellow mosaic is a soil-borne viral disease. This disease was first reported in Japan over 90 years
ago. Though the area of land used for domestic wheat production has increased recently, the major
cultivars being planted are still susceptible to the disease. For example, the cultivar “Norin 61,” which
was developed as a resistant cultivar over 50 years ago and is still one of the leading varieties in most western
prefectures, has become susceptible. Under such circumstances, yellow mosaic disease of wheat is an
obstacle to increased wheat production in Japan. Resistant cultivars are the most effective countermeasure
to wheat yellow mosaic disease. It has been speculated that there are strains of WYMV with different
levels of pathogenicity. However the difficulty in comparing the pathogenicities of WYMYV isolates has
prevented breeders from investigating the problem. The pathogen Wheat yellow mosaic virus (WYMV)
and the basic ecological aspects of the disease have been studied. However, the pathogenicities of different
virus strains, which is essential knowledge for the breeding of resistant cultivars, has not been determined.
Consequently, up until now, differences in the pathogenicities of viral strains have not been considered in
breeding programs.

In this study, I first present details about the inoculation tests to check the resistance of wheat cultivars to
WYMYV. Secondly, I determined differences in the pathogenicity of Japanese WYMYV isolates based on their
ability to infect different cultivars selected from resistant gene resources. Finally, the pathogenicities of WYMV

isolates from the principal areas infested with WYMYV in Japan were determined using differential cultivars.

1) Confirmation of the presence of pathotypes in WYMV

The difference in pathogenicity between two WYMV isolates (WYMV-T from Ibaraki prefecture and
WYMV-M from Iwate prefecture) was confirmed by determining the resistant reaction of some wheat
cultivars employing mechanical inoculation under a controlled climate. WYMV-M did not infect cultivars
“Fukuhokomugi” and “Soujyukuakage,” whereas WYMV-T did infect these cultivars. This showed the
presence of WYMYV strains with different pathogenicities.

2) The effects of temperature on the resistant reaction of wheat cultivars to WYMV

It has been reported that the resistant reaction of some wheat cultivars including “Nanbukomugi” in
the infested soil taken from same field was different between northern and southern Japan. The winter
climate, especially in terms of temperature, is very different between the two areas. The effects of
temperature on the resistant reaction of wheat cultivars were investigated by using two wheat cultivars
(“Nanbukomugi” and “Fukuhokomugi”) and two WYMV strains (WYMV-T, and -M). The reactions of
those two cultivars to the two WYMV isolates were compared at 5 C and 10 C. “Fukuhokomugi” was
susceptible to WYMV-T both at 5 and 10 C, while “Nanbukomugi” was resistant to WYMV-T at 10 C
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but not at 5 C. “Fukuhokomugi” showed immunity both at 5 and 10 C to WYMV-M, while “Nanbukomugi”
was susceptible both at 5 and 10 C. When a cultivar showed susceptibility to any of the WYMYV isolates,
virus incidence and disease severity were higher at 5C than 10C. These results suggest that temperature
affects the reaction of wheat cultivars to WYMYV, and that the effect of temperature is different between
cultivars. It was also suggested that continuous low temperature (5C) after mechanical inoculation could
promote sSymptom expression in susceptible cultivars. Consequently, this temperature is recommended

when the resistance of wheat cultivars to WYMYV is assessed.

3) The establishment of a differential cultivars system using resistant gene resources to
discriminate the pathogenicity of WYMYV strains

Based on the resistant reaction to mechanically inoculated WYMYV isolates, the three cultivars“Fukuhokomugi,”
“Soujyukuakage,” and “Hokkai 240" were selected from 54 cultivars as differential cultivars that can
discriminate the pathogenicity of two WYMYV isolates (WYMV-T and WYMV-M). Cultivars “Fukuhokomugi”
and “Soujyukuakage” showed resistance to WYMV-M, but were susceptible to WYMV-T. Cultivar
“Hokkai 240" showed resistance to both isolates.

In the next part of the study, the pathogenicities of Japanese WYMYV isolates from three principal test
fields for WYMV resistance were tested against differential cultivars. A total of five isolates including
WYMV-T and -M were divided into two types. Type I (which included isolate WYMV-T) can infect
“Fukuhokomugi” and “Nanbukomgi” but “not Hokkai 240”. Type II (which included isolate WYMV-M)

can infect “Nanbukomugi” but not infect “Fukuhokomugi” or “Hokkai240".

4) Classification of Japanese WYMYV isolates into three types based on the reaction of
the differential cultivars

A total of 22 WYMYV isolates were collected from Hokkaido to Kyushu. Their pathogenicities were
classified into types based on their pathogenicity to the differential cultivars. All the isolates from the
northern prefectures (Iwate, Hokkaido, Aomori) were classified as Type . All the isolates from south
of Miyagi prefecture were classified as Type I except isolate WYMV-Yt from Fukuoka prefecture.
WYMV-Yt was collected from the resistant cultivar “Shiroganekomugi.” It was classified as Type II
because it can infect “Hokkai 240.” This isolate can also severely infect “Kanto 107" and “Shirasagikomugi,”

which are supposed to be resistant gene resources for resistant cultivars for western Japan.

5) The resistance of cultivars that had been cropped in the area where only WYMYV Type
I was isolated

It was reported in Barley yellow mosaic virus (BaYMYV) that the dominant type of BaYMV in an area
and the resistance of cultivars cropped in the area were closely related. In the case of WYMYV, cultivars
resistant to Type I (mainly “Norin 61" and “Fukuhokomugi”) were cropped in areas where only WYMV
Type I was isolated. However, the resistance to Type I was not clear in cultivars which had been
cropped in the area where only Type II was isolated. To clarify the relationship between the distribution
of WYMV types and the resistance of cultivars cropped previously, four cultivars (“Takunekomugi,”
“Horoshirikomugi,” “Chihokukomugi,” and “ Taisetukomugi”) cropped in Hokkaido prefecture, and“Nanbukomugi”
cropped in Aomori and Iwate prefectures were tested for their resistance to WYMV Type I (isolate WYMV-
T) in mechanical inoculation tests. All cultivars tested were susceptible to Type I in the mechanical
inoculation test. From this result, it is difficult to determine why WYMYV Type I was not collected

from Hokkaido, Aomori and Iwate prefectures.
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Weed Ecology and Cultural Control in No-tillage Soybean : Hiroyuki KoBayAsHr * "’

Abstract : The goal of this study was to establish an effective weeding system in no-till soybean
fields. We first clarified the dominant weed species and their ecological features in no-tillage soybean
fields. Second, we tested the efficacy of cultural weeding systems including winter barley as a cover
crop on the basis of the findings on weed ecology in no-tillage fields. The field surveys revealed that
grass weeds such as Digitaria ciliaris (Retz.) Koeler and Echinochloa crus-galli (L.) Beauv. var. crus-
galli were abundant in no-tillage fields mainly because of an increase in the frequency of emergence.
Digitaria ciliaris seeds highly concentrated on or near the soil surface in no-tillage fields, so that many
seedlings emerged from the soil surface. The emergence from the soil surface was markedly suppressed
by the winter barley shade. Preceding winter barley as a cover crop in no-tillage soybean actually
demonstrated strong suppression of annual weed emergence in the field experiments. The combination
of winter barley and narrow-row soybean provided high soybean yield and appreciable weed suppression
despite a lack of herbicide application and mowing.

Key Words : No-till, Soybean, Weed vegetation, Annual weed, Digitaria ciliaris (Retz.) Koeler, Seed

bank, Weed emergence, Cover crop, Winter barley

* 1) HILEEM%E+E >~ % — (National Agricultural Research Center for Tohoku Region, Fukushima 960-2156, Japan)
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% 2 H b & % H (King and Holcomb 1985, Koskinen
and McWhorter 1986), Bt &\ 9 & b BhM %
PRELEZBEET 2 RIETO DY, MERPBRA Rk &
% B RSV (Gebhardt et al 1985). 27z
B, KBERE THFIEERT LT A H T,
AHHE RS XA OEHAHE L 2o TH R LT
&7z (Wiese 1985), T L7zZ &b, APHEIE
chemical tillage & IFIEN S Z & 23H 5 (Koskinen
and McWhorter 1986), HHEED KK D EFeAHER
DRk TH 5 &5, REAOHBIZL T, B
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YT 5= Lo o BN R T OB
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51T, BERHAHEEOBINIC L - TiE, 51,
MiHAt, EVEERIEZR & O T i o SR REE
MITHEAR, MAbT7 AV A & ERBRIRE L, A
1, a2 MEDFIEAE L 5 T REME D HEid T&
o HARIZBU 2 AHHERR; O geEIic > T4
RO(1995) &, [hnsREEMICIER 2 TS 2. 280,
HOAETH BEDEE DA N DR E 4L F—F
RO EAMHIN TV AL, bAEMEOEE
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BANCEZ HZHHICETWD] LIl Twa,

72720, MRS B HARTIETHEE TH-Th
MREEIKE GEEREERE 2-5THBY, Ak
HEECTIEZZENPEICHFIC L LD TIE 0D, Ew
) BRREORRIIRE . BRERMPEEY 213 5

HEARR THISHEREEIIME L 2 & DS, Bk
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FHRIRZAEW O RITLMIHE L v 5%, Ahbk
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B B SRR O AR TR R O & 55— 0 BARIS
Pz, DWTELHMREOERIEICESWT, B
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L7z
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INGEDA AR —EEMEIE ST 60
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51T, BELREORT V7 TIRBANRES, K
BEOEMIEZ &2 SIMPEIC B B HERRAEIT H AL
FWPTHEIND B 1993, A 1994, 1996)
L7245 T, TNHOHE, $T4bbHAROBERKI
WIDHB L W7 V7 O—H TlEAHHRERE IS
T AHERAERE D RO R S FHETRETH D,
[ U < ARWFZETHAT S MBI B BREAR 122w T
LA TE WD D %,
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THINEITORBKREL LT LD, TOEREN
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Conyza sp. B? t Triplett & Lytle (1972)
Cirsium arvense t Koskinen & Mc Whorter (1986), t Triplett & Lytle (1972)
ZATUNFTavF t Blackshaw (1994)
© e t Blackshaw (1994), t Clements et al. (1996), t Koskinen & Mc
A 8T IHR Whorter (1986), t Thomas & Frick (1993), 1 Triplett & Lytle (1972)
<9, Iyt P 1 Buhler et al. (1994)
+ 2%} JIVFAY P t Herron et al. (1997)
Physalis spp. t Herron et al. (1997)
*awF 2 vvE | Apocynum cannabinum P 1 Buhler et al. (1994), 1 Triplett & Lytle (1972)
A A VY NAN A { Froud-Williams et al (1983)
777 FFk TN, FAXF A | Blackshaw (1994)
795 7 A | Blackshaw (1994)
¥ 7% Polygonum pensylvanicum 1 Wrucke & Arnold (1985)
IINH AT A | Blackshaw (1994), { Derksen et al (1993)
' R t Blackshaw (1994), t Buhler (1992), t Mohler & Callaway (1995),
e TATARY A" |t Thomas & Frick (1993)
7 7 E vuay A t Cardina et al. (1991) { Blackshaw (1994), { Clements (1996)
Salsola iberica 1 Blackshaw (1994)
4 ~F 7¥ /)L au s A t Buhler (1996), t Buhler & Oplinger (1990), 1 Cardina et al (1991),
t Schreiber (1992)
T/)auzy A 1 Buhler (1992), t Teasdale & Daughtry (1993)
¥rxr/aun A t Teasdale & Daughtry(1993), t Thomas & Frick (1993)
Setaria spp. A 1 Stahl et al. (1999)
T IHFE A t Cardina et al. (1991), t Triplett & Lytle (1972)
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AT ALF A | Derksen et al. (1993)
£ XHF A t Teasdale & Daughtry (1993)
I ARRA) TRy A t Froud-Williams et al (1993)
Poa spp. A t Froud-Williams et al. (1993)
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Digitaria spp A t Herron et al. (1971), 1 Thomas & Frick (1993)
A YarzavhvYw P t Teasdale & Daughtry (1993), t Thomas & Frick (1993)
Cyperus spp. P t Herron et al. (1971)
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78 (Digitaria) & (Herron et al 1971, Koskinen
and McWhorter 1986, Swanton et al 1999, Thomas
and Frick 1993, Tuesca et al. 2001) 7 & A AFf—
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BEEE 2 #FOS 1993, IIF 2002, Hil
52001, KBS 2003). Z9 L7ziBRarbh
5 X)o7 ERIIE, REOF I B R
3w, EEROAFZRT 2L, BEL TR
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RSN, T/, TOMFEFEITETT 4 b aL
PHZHFEBELLTHE LTV Z LA L2,

WEICELINIZA L IO TIE, SR E
EoHBEEOHKI/NE R/FR MOK T FEIZALD
PIUEFHF DM S L FFREICE CTRT T2 2 &8
WOEPIholze SO END, HRHOKEERITIC
Lo TRENPIH S NS Z EATRIE S NIz,

FSICBWTIE, A IO TIEEICHRD

55105 75 (2006)

FHFEEIRL, FRICEFTH» ST TSR
HTRIZEAERENALN o7, 29 L7
FEHMEE, THOALRSTHEICEINIZYGAETY
FRRICRD LN/ D, AHHREERICBWTY
ROMETAFE - KRB F CHGRE T HEBBR S 1
BIEFD—2E LT, MEMEIZEZ OGNS,

U boobbooboooboobooo
gooobooogon

0-1 00oboobooboo0oooooooooooo

FIMFEIZBWT, EMIEROATHRER TIE—4
AR, FRICA AR S T 2 N B
EATRENT LA L, 4 AFHERDE S T 5 JERIC
DWTIEHL NI > TE LT, AR 2R B
T BHIOIIZTNE YT L2 L BLETH B,

A AR OAPHERS T TOEREIZOW T,
BNEIZBWT, AR TRy — PNy 73
FAREITER L, HEFREPERS L2 E2H L2
L7z CofigiE, My i EIET 28
RS L Db, ABHERE; 07 HHL T O LA
BHTHLINHREEZRTIDOTH L, 72, HWHEM
EHSOWFIZTOVTIE, MERICEET 200 %
WA, TEEEOHBRELHi/NSELZ &
THIRWIZIH LGS L ER 5N 5,

BIETHRRZEHIZ, b7 2V A &I EE
ENTEWENID, BMEOA -1y T
MR 2 M 28R H B Z L AW S IR o T
% (Teasdale 1998, Hartiwig and Ammon 2002) o
% L OZETIX, HN—27 1y TOMEEIHIRE %
T OIS & B TIERI OPBL K U 723 F O
REEORBICL > TV EF@MIOIT TS
(Crutchfield et al. 1985, Mohler and Teasdale
1993)o L& L, & 5IREIZHBT 5 HEHOMEMARE R
&, MFBOHRLSTIMFROEER, ThbbE
HEOAFRIZOHEEIND o HEEOMEMAE I
FTLHBBEDEL L THENITOWTIEH LRI
To TV,

KEITIE, 74 ZOAPHRBIE ICB T, —4F4
SHERE, FRICA AR 2 O SR
MT2720THY, KENN—2 0y THREHELR
EHTHDE, TOMFZMHITL20THE, &
WA IRHEBRE Lo ZOMGED 720, [HMilE%
BAEREAE L CEMBL, HiEBLIOAI -2y T
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HHEFRE DL B X O AR MR O BT RIT
KR % X4 VA

B, hN—ruy 7L L TEEAEL+ L F %2R
M L7z0 Z0RHNE, HE—IC PR S, +4 24
FOEFEIIFIA LT REINEFTHN—0Y T L
LT ULIFLIEFH SN TE 72/EWIC R TikES T,
ZON )W EHEHZTH > THAPHRIBEEE
2L ADOEEDBBERTHDL NG o205
Thbo H_ITILHERE Fh L 72 R EMTE L v
F —MMA A FEET) OMET sMmERTIE,
WOTEHFLF -5 A4 XD 14E2EERDPITDR,
ERRRE LTZITARS NPT WEEZ 12720 T
H5o

ooooooood

1) WHXDFHE

FUL R ERE £ > & — A GEET) oR
A7 THEOMEY; T 3 FE R OMRERE FEhti L7z K
BRBAE 263D 2000 SEQOHARIC T T U B LUV 2
Hlow—5) —#EiTo728, ¥4 X881
Ty % ¥ L7zo FEBRETINIL 3 RAEOEIETH
D, RO 6WMIEEZT2. Thbb, AfES X

HAEOBREHIEAT X (N1+) 3B X OV R 5] X
(N1 =), A#HEF+LF -5 14 X1 2EO R
HEATX (N2+) B L OEREAIX (N2 -) &5
DB 7 4 AHAEOBREAHIFAIX (T1 +) B &
CHEEREAHIX (T1 -) THbo &9 IMILX DK
BB EOMEL R L7z, BREANE, 2003 412
NI+ IZBWTTZ )RS — b2 54 X012 H
B HOA L 72D, 1Y o3 HE 2 (2ot L 7z
1 XOMmfEE 88 m (8 m x 11 m) THbh, %4
fEF AL F (Wl RATWEE) 1310 g m? OFf
T % 5] 325 cn TABHEIRAE L 720 44 2 F 120
FEPELTN, POs BIUKO0 Z2ZFNZEN6g m?
(K ADVEATEHINE S444), AL & [ (2 G
L72e A+ LFIZF A XOWHRTH I NV~ —F 4
77 (LA HMAS0) S THM LY, Bkl
TEZOHITH N2, 4 X (W T 2001 4, 2002
EWZOWTIH ALY F, 2003 EI2DWTIEsRL
WRE) 3MTF5 g m? ZHERM 65 cmTSHIEL 72,
FA4ZIIFEME LTN, P0s BLUK0 Z2ZFN
FN 25 gm? 10g m?BLU10g m? ({ AHWtL
R BE 500) & HRAE & [WIREICHENE L 720 N2+ & B <

00 MWPXOE

WAt + o ¥ ¥4 X
T EX —
WAEH  BREEHD  SRERTEBE  WREH O BREERID hEE AR
e 2001 - - 5 H28H T+G - 1@
AR S A TR — - 5290 AL+G - 1 Jl
(N1+) 2)
2003 - - 52900 G2.T+G - 1M
\ 2001 - - 5 f28H - - om
N d 4 WA R R B
ﬁﬁﬁf4x$ﬁ“HE%E 2002 - - 5200 - - 3m
2003 - - 5 200 - - om
o 2001 -  10H24H - - 5H28H T - -
N = — R 1
Téizﬁjfw TARREAK o000~ 10H23H  PreG - 5 H20H AL - -
2003 -  10H25H PetG - 5 H29H T - -
o 2001 - 10H24H - - 5 H28H - - 1@
NS -5 flAR
TﬁiffA* TAZMERAK 0o - loAmA - - 5 H20H - - 1@
2003 - 1042H - - 5 H20H - - 1@
. 2001 + + 5 A28H T 1\ -
oy W
%?ijxﬁwwaﬂg 2002+ + 5 A29H AL N
2003+ + 5 A29H T N
. 2001 + + 5 H28H - 10\ -
287 4 X R
T CHERRERE © inen - N
2003 + + 5 H29H - 2 [ -

. BER OB T OERITROMEY Thb, AL=7 T2 2 —)1013g ai m2 43%FL#]) &) =21 0.05¢ ai m? (50%7K

MF) ORH, G=271) K % — 17 rE= 2HH0.16g ai m?2 (41%HEH]),

Pe=RY5F14 A% 1) »012g ai m?2 (30%%

#1), Pr=7u1 X b1 »01g ai m? (50%KFM#F), T="hr1U71LFY »013g ai m?2 (445%FLH]) -
R 1 A HBNCZ ) R — b0.2g ai m2 (41%iE#]) % 5 L7z,



130 RALREM T £ > & —RF e %6 105 %5 (2006)

X (N1+, N1 -, N2 —) 22w Tid, 6 A
257 HOMIZ, A Y IE50 cmd/MH T — 51 —F
7 (F—VL v 78 SP50) I TELEMOBREEIT- 720
T+ BLOFT1 —1Z2WTiE 6 A7 5 7 HoRICH
HBRE %1757, N1+, N2+ BX O T1+ 0obED»

5 05 cmDE X OHEE HIENIELERT (Espec #
Thermo Recorder RT-11) 12X » T4 F xR &
el L7z,

2) MEEREA:

B L OMROBEDL L O E % + 4 A X %A
DICHER OS5 HRB L8 HRICHIE Lo 84
BHIREIETHL I L L), MEBLUE
VEDMI e MERiRiAE & 22 Y, DO RS 5 DR
KEBDBIEDPOPE L. FARIZ1I KDY 31
FTOBRBL2065m (1 m x 065 m) OFEHN
WZOWTENEL, 320K EROTFHHEE ZDOXD
flEE L7z

3) —FEABEMREOTEA

A I KD ) 3BT ORKE L7 0.195 of
(030 m x 0.65 m) DHEHNIZOWTHEAE 3 HIC
EiL7e 4 HEE»S 8 HEWET, MEoL%R
EEAREZARQ 10 B EICHEEEZBELL 2L H 12
WERY, —SFEAEMROMAEZE RS L7z, A
WRMIX, AN, XV, 7F/ /) aury
¥, Yu¥, vl [ XEEBIOKRVYTH5A
b)) BIOYTH U XF¥TBITEHA X5 T)
Thbo32DTHHOVHEE TOXDMHEE L,

4) ¥ FLFOEERB LT A4 A=

F & AFITOWTIE, BE 12 JITREX o
fHED 2 m, 255 OVWTHEREZNET S
LB, MYBEEROS ARICIREH720 25
FiAs 2 mx 25220 )IY, ZomE
EERME L. ¥4 X220 TiE, 10 BRI
BRIZ 1 XBH72D 2mx 2550% 2 A2 HM ) H
D, THENEERELZ,

5) F— & O

MEOZEMSERBOREL LT, HIETHEN
7oL (MDR) 2fZ &S L7,

MRS G, MR, 44 A X OMKEES
LM E LR ST A ADTEEIZONWT, K
e DL AR (MANOVA) 47w,
DWTHER T LI EHT (ANOVA) %475 72,
P B X ORI D W TNtz o
WTHM EIT 5 720 ANOVA IZBWTHEMEDTR

B 5 N7YAITIE, Tukey © HSD BEIZT 5 %K
HECTUHXH OB EIT o720 THS DAL
121X JMP version 5 (SAS Institute, Inc. 2002) %
iz,
0Do0ooDoO0
1) BESN LT T 2 XFOAFTRBIUY A R
&5
2001 4E B L O 2002 4F1d 5 4 AL E MM 28 L
THIRIE PR A THER L7223, 2003 4FIZHE T
Hy, MELKIRM L2, HFEHHEIL, NI+
X, N2+ KB LU TI+ XOB TR E #ECHH
S72h%, A LAFOEFEIM, R4 HURIZOW
TIE N2+ K THE PR CHER L2 (M 18), N2+ X
T, 4 AL 7TRIEHTT, oR L) BHLH
W HR SRR, RIS QR L7,
F A FOMABEIZZERFHRAITICBNT, FX
BLORHX B THEEFRD HNT, WIhoF
KD 3B0MWEM BETHo7 T, hN—2 1
vy 7E L THGWd F AFXF OB EIIOWTHHEE
IR, YT gm? THo72
74 XL 4 DOARPRKIZE W CHER 2 AT
Rl K193 EMOF A AoNEE R L7z
bOTHb, ¥4 XOWEIZ, LERGHHIICE
WTAER, WHEB L OEREMEOLZHEIEA OV
NLHFEEL -7 (p<0.001), 2001 Fid A+ 4 &
F-F A4 XK (N2+, N2 —) CTHREFED»->72, K
BREHIX (N1 -, N2 -, T1-) T, HEED

B N2+ [ T1+X
O:N2-K [: T1-X

B: N1+X
3: NI-K

A RXDTENE (g o)

019 RKUHXIZBITE T A4 ZDOT-FEIE

AT 3 KIEDEHERETH D, F—4ERNTH—
TIV7 7 Xy bid Tukey ® HSD BiE 2B\ T 5 %Ki
THEER W L 2RT,
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010 £F (50) BXUEZE (8A) KB EoRAE5E (MDR)
MDRY  (x0.01m3 m2)
5H 8 H
ER LB
A —AE ) _ A )
AR —— SGAEE ———
448 IR 4 2 Ft L3
2001 N1+ 0.0 0.0 28a 0.0 70abc  118Db
N1- 0.0 0.0 3.1ab 0.0 405ab  119b
N2+ 0.0 0.0 00¢ 0.1 07¢ ldc
N2- 0.0 0.0 03¢ 0.0 44abc  07c
T1+ 0.0 0.0 0.1 bc 02 93bc  352ab
T1- 0.0 0.0 0.2abc 0.0 50.3a 85.1a
2002 N1+ 48a 00  292ab 20a 30.3a 78a
N1- 33a 0.1 349a 1.2ab 735a 83a
N2+ 02b 0.0 04c 0.7ab 30b 14be
N2- 0.7b 00  132b l4ab  138b 03¢
T1+ 0.1b 0.0 0lc 00b 2.8b 1.9be
T1- 00b 0.0 03¢ 00b 11.1ab 6.3ab
2003 N1+ 0.1b 0.2 00b 0.1b 4052 111
N1- 325a 03  109a 13a 331a 116
N2+ 27b 0.0 10cd 0.3ab 19b 99
N2- 132a 0.0 5.7ab 02ab  186ab 122
T1+ 00b 0.0 12cd 00b 31b 331
T1- 00b 0.1 24be 00b 17.2ab 470
E. 1) RPOHMEIEFHME+EAERE (n=3) THb, W—FEXAHANT, W

TIT 7Ry haff L7 E i

2) EEMN RS,

‘?/ =

& D PR E D S 7z,

EREET,

2) REBIUEZEIC

ZHEEES R (P<0.05) -

BT B MR

¢ﬂ%1@t#ﬁz&#otT1—E@i,%KW
B o7z FEEFREDOONL o720 00,
F A AF - F A XRITHE W TYPE D E W
2002 4 & ke L 720

APHEX (N1+, N1 —, N2+, N2 -) Tl
mmimsﬁkmAﬂwﬁﬁf@ﬁﬁ%L#ot

, PEEANDOKE BB SN o 72, 2003
$_i,%m%_étésﬂimwémml5@ﬁ
TARBHRX D &4 Z13FH L HEZ M- 7228, #HhE
XTIES A XOEFEDEL, WWEINE ozl
O, AROEBEIDLTITHo7. TDLIHIC
2003 SFIEBADOFEEIZL Y ¥4 ZOPWRITHT S
WMHOFENZFNTTO2EMERL -7 Thb
B, HIAEE TERM 300 ¢ m? FEEEDOYLE 2 fEfR L
72 N2+ K& 02 & RPHEX TR E % - 72,
N2+ X CTHBOREINS P o7201%, o 3>
OAPHERX & LB L CHRRI Db oo F X
DR, Fz, AL - TEN MRS A
ZOBEREMES B2 W e o72720TH b

#101E5 HRBL U8 HRICBIT 2 MRDOFEHR
BHEZRLZZDDTH S LERTERIH ORRE,
SR MR B X AR ICOWTIE, 5 H, 8H
EBIT, ER, MHEB X OERELEOLRAIEH O
WFNRLHE (p<001) ThHorzo T4 2R
IZ2WTix, 8 HOMH (p<0.001) B L U4ERE
WMHEOAZHAEH (p<005) DBAEEE %57,

AR MEE L 2001 4RSI 5 H, 8 HEBICIFE
AEBEEN Do 7225, 2002 AEICIEAHHRX T
REBIZEEINT A MEAFRD S sz FEEIMZ#E L

TIRODELAONIZLEERETIINNVI TV TH
D, 2003 FFITIEABEX, FFIZNL -KBIO
N2 — X CHREHE L EAHML 72, 2003 4F, N1+ T
ISR MR O AN S o 7205, T
BROMERPHOTELL, TOETITESAZAD
PR 22 57z, 1 2A0CH 7
%4 H 28 HICIERINMED EZEMBIRIBREH] (7))
A — b7 BT A 02 g al m? (41 %iEH))
EWA L7 LIl E B SHEMEOREE N
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BRI, SR OBMERES LU 4 ZOWEIZED

8 HOIATIIRE (A LTz,

2001 4ED 5 BBl —4FEAE B X O TEA M
AP SN, N1 - X CTRROFEHELEZRL
72 (£10)o BEMIZF XFTHo 720 20024ED 5
Hicix, —4FEAB L OTAEA QTR B IR
HAEX (N1+, N1 —) CEHFCHML A, 855
EFXFTHY, KEEHIIF =5 T THo 70
2003 40 5 Hi2id, NI+ K%K AHHRX Tt =
5 ¥ T aORHEE S EIR Do 7. FERIIM %
HMUT, 5HiIEA ABOREEHEIINE o7,

FEE %8 U C, &TORBIX CREE 5L
8HICIES ALY b RELAERL7ze AFHEX T
1%, 2001 £ N1+ [X, N2+ [X, 2003 4£0 N2+ [X
bR E, A AR ORFRE S IR ER O Z
LD BREDP STz, AHHEX TOEHMIZ A I
THY, KESHEIA XL THo72, YEY, K
VTHTA MY R EDRFEMRE S R H5Nh205, €0
FHEEEIIEXOZENLY /NED o7z, 1 X
571, BHEX XD SARPHEX TS s 5 H—
DIRFEHETH > 720 FHEX TIRIRFEMEIZA AR
ML) QEICKEREEHELZRL, i

FALRER T X ~ & — W ge kil
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W, FAAXET, RYVTETFA bIBELEALN
7o A FRMED LI TIEA XL, 7 /122
U774 BLUXHFEPHHRX THRENZ AN
72
WENDERD, T LF -5 4 AXICBTFL—
R MR O 5 I ARPREAEX X ) S5
PN E Do T BT 5 & 912, APHEHIEX T
IHR A AFHER A K oMo T, X5t
FAFEFEE LTS AFHELZIH L T2 d DL
EZONTe AT AF-F A XK, FFITN2 —XT
TR O RS IR E & IR
DA AT S 7z,
3) —EAEFEMEO MY

(20 B LRI IZENRZN 3 EROLIFOZFH
HEBIOY—X v hoBHEREZRLIZDDOTH
%o MHFBIZOVTOLER RN DR, 2
vIN, 7R au s BLe HIIOWT
FAER, WHEBXOERELEOLHNEHTHE
(p<0.01), 1 XREZB LY aHFIZoVTITNES
LR EMBOZHEHTHE (p<0.05) L%
7205, F THIZOWTIIEREIRD b h o7z,
BREHIEAGTIE A & N HEZ IR L7z 2

011 A AFHHERE B X OTL MR ORI o 3R

R (m?)

EXR A A B JI B
AE I8N 4 RELD 7142 oy e & ¥
2001 N1+ 664 ab 492 543 882 192
N1- 1295 a 249 946 1011 25
N2+ 166 ab 55 41 95 16
N2- 441 b 63 769 519 22
T1+ 336 ab 227 186 512 8
T1- 443 ab 842 228 1104 30
2002 N1+ 165 be 274 0b 124 ab 370 ab 17
N1- 1503 a 311 4b 442 ab 259 ab 6
N2+ 3lc 56 3b 105 b 14c 24
N2- 82 be 38 0b 201 ab 43 be 1
T1+ 64 be 101 26 a 971 ab 666 a 26
T1- 607 ab 516 89a 1440 a 1263 a 126
2003 N1+ 539 ab 393 a 7 483 ab 194 25
N1- 1437 a 415a 30 869 ab 168 18
N2+ 228 be 72 ab 9 148 b 26 131
N2- 935 ab 108 ab 3 174 b 60 5
T1+ 36d 25b 7 455 ab 74 11
T1- 112 cb 173 ab 63 1259 a 193 100
. D BT £ FHERE (n=3) Thb, A—EROF—FIHNT, FH—T

N7 7Ry b EALFMEBICEAEEEY 2 (P<0.05),

2)

2001412V T, [ X e TR aul 2K Laeh o7,
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U NOMFIF A DOBEXOPTIIHEX LD b
X TEh 57225, FF+LF - ¥4 AKX TEAR
BHEWAEX X ) Db o7z WE L %72 2003
FIZIF A YOI ETOXTRIEL 25, +
FAXF - F A AR TIZENETO 2ERE LT
WIS L 720

4 XEZOBFEHIZOVWTYH, 4 20HERXOH
TIZ 2002 4D T1 —X&2kE, PHEX XD A
X TEh o275, FF 5F - ¥4 XX TEIAHHE
HAER L) Db ol

T ¥ 2 au s HoERIE 2002 SFICIEHRHE
X TEH o 7205, 2003 FEITIEABHEX THM L 72,
T/ aursrolFEREt LAY - 54 XX
TIHMEOR L Y S EIZA Lo Tz,

BREAFAX TIZ Y a e 2 e T NomEND R
Motz T72, ThHOHEIR 2001 4ED N2 - X
EHRE, A FLF-FA AR T D heh ol B,
2001 FFICIE ¥ B HFIEAPRRX T W L 72as,
2002 4121F, N2+ X & Br& MFB A L7z, L
AL, 2003 EICIEFH ORPHE X T o A L
720 ZHUS S A X OIBREIRG ICIBRERE IS B A AL,

A F PR (20014F)

FALRER T X ~ & — W ge kil

A FFHEE (20024F)

55105 75 (2006)

TIEICHEELDMA SN2 720T, ¥4 XDEMNED
HIFIZZ o IcEh LTw, &b, 200245
XY 2003 4E1, FHEIXICHBIT S Y uF o)
L&D o,

ABEX CHIENR SN e 2HIERY 7471 b
TBLUA RELTH 728, BEITRG I HAFH
Tholo b IHEIL 2002 4FEF T, FHEXTIEHFIC
% L OWIERR SN2, 2003 4F I A B A1
X & PHEX CHIFERD B Lize 4 8F -
A XX TIE 2001 SEO N2 —X %2R &, 2HO
HIEASHE ICHIH S 7z, SRBRIX CHZEDS A BTz
Y FHIIAFAA XY TFTBLOA XY FThHol2h
B X T, #8132 2001 4E0 N1+ K& R &,
THHEXTEL A SN, 2002 D%, +4 14 2
770 TI-XT% { H3F L7245, 2003 SEICiE A X
FTFHRN2+ XKTEL ML, AN—27 0y 7D
WML 5 FHEICE L TR CTR Ao 72, X211
8 HERICBIF 2 bk L7z —4F A B MR 8 R 3
BERABEEOMBRERLIZODTH S, 8HEIC
DWTORFEHEOAL, HMILL2eMIZonT
DOFFEBEEEDORD 80 %LLETH - 720 A 2R

A R (20034F)

*
rt=0.820% - r 2= 0.709*% NI- o r2=0.640"
44 Y
N1-
=~ 3 T+
1=
L ]
::E 2 J [ ] J
— N1+
< 1 N2-
= )
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0 —
%
§ 5. TREEHE (20014F) IRZEMER (20024F) JRBEMEE (20034F)
3 r:=0.035 Ti- o r=0273 r*=0390
2
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o] -
g s w - Ti+ Tl
a - o)
= 1 N1+00 © )
N1 N1+ N1- o
2 ] o o o N1+ Ni-
O
Ll e | T T Noe
N2
N2- O *o N2 0
o]
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4 5 6 7 8 4 5 6 7 8 14 5 6 7 8
BB O HERE @)

021 A B & L TEMEE O
MO TUMX TH 5,

A AFME (@) &, AN, AX¥x, 7/ 2/aus7Ho0MTdhY, KEMEE (O) &, Yo¥, v,

THONTH %,

e e 5 (MDR) O BR

*BLO+ BB ZENZENS BB LT I0%KRETHETH LI EERT
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FUZOWTIE, A, FeSish bR IR 3 R e AR
HRRO HNT2H, AFEHFIZ OV TIPS AET
dr o7z 2001 4EB & U 2002 4EICAFHEX Tld ¥
O E v O FEEN RGNS 2 6155% B
SNz IR ORI, hhkE & Db
BORET Ty ¥ 2 0720WHKTH -7 (K20),

ooooooo

TR EORED S, BFEOMRRAIIAE
JHCIIBHEI & FRE, £ K A AEME2 S 420,
FRICA AFHER AL MR X D SN MICEZ N &
ARENT: (R10). TOEIE, MEOmEL —
HZLTw3 (Froud-Williams et al 1984), —4EA4
MEE O MEBORMERE RS, BFRIIBT 54 25
OHEFEROBINEE L L TSRO L > T
5 ENBWLEMITRo7 (11, K20, K21),
A FREED P TIE A & INDBARIHREM TR L %
CRBN, DWTA XIS ol TF/ )
a0 7 EAEHEM & BHRMOm T I/ s, —
W, YRRV TAIA T EOREMEE IR
BRIMTE L Boh, 72720, ZhsofiEARHHE
MTHoTHHEPBIESNAEEIEE L ALN
720 DLEORERIE, Ih o ofaiiic X 5 1
GICE o THMT LI LERBTLHDOTH D, ¥
FTHUZOWTIEAPHEM & FHEM T A b b Hl
BEZY, 425 TFTEAPEMTEL, +4 4 2%
TP TE B 5 72,

AR S A4 BBV TIE, MEICHF 4 ¥ %
BHL, EFEAA DL Z L TARPHRE —4FE R
DBFEDZE L DB B odze AHHEMTELT
LM DD 5 A ARSI EEE MR OR T L4
WCBAEERPD R ho72 (£10), 29 LA 2F
MO, WFEROBAITL > TVD Z EAVR
iz (11, K21, BMFEWITHEE L
LT, ARG HOBETIEA F A FEEOWE
&) TR EOZRMMEASEEISNS S DI L
(K 18) RHEIVWITHILDIED, TFLFD
EFIN ) B EFICII TSR EEELTBY, Ky
F/FR WS Fies 5 2 LD EZ BN Do LfED N —
70y TORIICONTIE, OIS U TEMEC
B MEOMEEREICEE 525 2 LHE &
N Tw% (Facelli and Pickett 1991, Teasdale
1998)c T HOHEN S, AWEICBIT L4 4 4
FOFKRS OFIL, MMM 2 IEH§ 2012+
BThHolzbEzZ oMb, £z, SRS 4 XHifE

KT, 442 FORM ) IWEFT TITHYEOM
BERHFELTCW A2 e, ¥4 AOHEER Z T
FFAFHPEFL T2 & MO WIEIH] &
NERoEDEEZ Sz,

ZARICA F A X 2RI LEEZA ) H 7254
&, IREEMEREO WS LI S e, MFEREEFE
2BV B RS IR ST, W0
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I T

000 : RREEMO=tA 7Y Lty F 27 & Aphelenchoides JEFEHIZDOWT, HWHR EHIHI~D
FIH O RetE e CHARB R R OARAMER IO WTHE L7z, £72, Filenchus J&#t R OBITH~ O RAK
R0 B 2 TR =2 x 7Y Lt v F 29 OFETRMITHRIRE Rhizoctonia solani 12 X % ¥
F RIS U CRIRIMEI AR DS B o 720 SRIRWNIC X 2 AW 2 B L 72 2B0R T, SFRAERA
OFL B B O E DB R T 5720, kA2 F7F Ly F a2 & Ap. composticola & T
BR U720 SRIRWAEAS Rh. solani DA 3 M OSEHERIR CEFERARAIC R Y, MR OEhA g
DOBEFHBIEET L WHEEATRE SN, 727210, MOBHOYEIZREDFEN RO SNk 72,
TR O AW L L COBBOFHICIE, 58T L 0BT AE IO ETH L, L
# L, Tylenchidae FtO#RHIZ, Kex 2 FERBEICHIBET 2123 202 0b 5 TEUINAHTH 572, €2
<, MRIZIEL AT B Filenchus BHBIZOWTHRRBEMROAF B2 ERER TR L 72,
Filenchus JE® 3 1 6 Rixld, ERFEHOAL LT IIER— 2O L THRIRFLZERAL THHL,
¥4t o> 13T Filenchus BASRIKWEMEZ AT 5 2 LAVRIR E iz,

00000 @, SRWRE, SRREEMERE, Ak, W, W AmR, SBmeH, MAEmaE®, A%
Wy 531

Ecology of Fungivorous Nematodes and Their Use for Suppression of Plant Diseases . Hiroaki
OKADA *V

Abstract . Fungivorous nematodes of the Aphelenchus avenae and Aphelenchoides species were examined
for their ability to suppress fungal diseases of plants and mineralize nitrogen in soil. Nematode species
of the genus Filenchus were also examined for their reproduction as affected by food fungal species
and culture media. The Fukushima-city isolate of Ap. avenae was determined effective at preventing
cauliflower damping-off caused by the fungus, Rhizoctonia solani. Ap. avenae and Ap. composticola
were inoculated into microcosms to examine the influences of nematode reproduction and temperature
on nitrogen mineralization by fungi and the nematodes in organic-matter decomposition. When Rh.
solani was tested in the microcosms, mineralization was the greatest at the optimal temperature of
nematode reproduction, suggesting that reproduction did affect soil nitrogen dynamics. However, no
such effect appeared for the other fungus. Determination of feeding habits and life history parameters of
each nematode taxon is essential in employing nematodes as bio-indicators in soil environments.
However, the feeding habits of a common taxon, family Tylenchidae, have not yet been determined.
A worldwide representative of the family, genus Filenchus, was thus examined to determine whether
its species have fungal-feeding habits. Six isolates representing three species of the genus were confirmed
to feed on Basidiomycota and other fungi on both agar- and soil-based media to reproduce, suggesting
that the Filenchus species display fungal-feeding habits in field soils.

Key Words : Damping-off diseases, Feeding habits, Fungi, Fungivorus nematodes, Inorganic nitrogen,

Organic matter decomposition, Reproduction, Suppression, Temperature

* 1) B RERBEHMTIZENT (National Institute for Agro-Environmental Sciences, Tsukuba, Ibaraki 305-8604, Japan)
2005 4F 12 H 8 H&AF, 2006 4: 2 H 9 H#
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1mm&/NEIT, ZEORBE NSV AR— A THER
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ARG EMEMRZ L5720, B2 LRBIEL L TO
MR RREDST NCHEIE SN, 7/ 2oaiikiy )
i SN B8, EEEWFEOL LT THHAS
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WVEBEFAEMPE 2 ZH L2 (= 2003)
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KHPED LN T WD, ANFHIZAHFET HMRITIE,
FMW (Strongyloides J&), KA o H il
(Haemonchus &), W& R (Oesophagostomum
J&), $i (Ancylostoma J&), i 8 (Dictiocaulus &),
LI (Angiostrongylus J&), BlH (Ascaris &),
HH (Heterakis J&), Bt (Oxyuris|&), HEH
(Gongylonema J&), SIRM (Filaria &) %458
FIFoh, BEFRPEECTIIRERERIIETRICE
T2 (M - 1997, HIFE 1998).

EEVE S O REY) THFICIREIC %2 5 D1 Tylenchida
HIZB$ 2227t yF 2y (Meloidogyne I&), ¥
A b v F 27 (Heterodera, Globoderal&), % 7%
Lt ¥ F =27 (Pratylenchus )&), A €7 %Lty Fa
% (Ditylenchus )&) % T % kA 2003), &2
T F IR HBREWBIRA L, KM E
BRSO HE URRICE 5, SEICS e
ENAPBISRIRIC N, EEIEN, B
HIMIET % IBEMPDILL, 8IS, P b, F
2w, FR, =rVy, BYIALEETOHED
KEVH ORAE 2003), < AFHEMIC D FHAEL,
TR ORERBESE W EIEAMET T2 (FH
1996a)c YA bty Favidtra Ty Fay b
% D IEFMPAAR S, Heterodera B HIE~ A,
Globodera JEFMHRIE F AFHIRE S NS, LA L,
IP% I L 72RO 20 F FMAEOD 5 ¥
AN EGo THEPICRCEFT H720, A
% L BBRNEET, WEEY TR 25
ORAE 2003)0 FZ7H Lty F27i3hi2 HE R
), HHR LML O IRPRNER TR E) L &S
SIEL, mEHEHIIIA G, I, ¥4 arEom
FHCHA LoTERMEE % LT,

—0, FAEBBREIIERICHET 2 AR D
W2, RHFEMERH (Rhabditida H @ Steinernema
B OF Heterorhabditis J&) (3R I AR % #F
L, MERMAENICRAL, Th oMWz B,
WIS CTHFEEZTARLLICRT (A1 1992)
Steinernema JERE I, fF FHPAA L)L < 220
AMMMICHEERR 228, A LHAKE
BN TH D Ens, BEERITT LAY
BB EM & LTt RS ETRACHE S, —&
OFEIZ T TICAEYREE LTEI, IS hTwa,
Tylenchida H#RHU I ILAME % Fi 72 2w B RS
AV DS S 575, 18 1 RIROFEE EIE R P
oK T35 b00 ([H 19953, 1996b),

WBERRZELIRT &3P RL, T, Bl
R 2SN 720, EWHBDiIBREM & LTo%k
AEIZIEE > T,
COXIIZEMMICHFET HMAL S EAET S
A%, TERICART 2 lo% dHBATRNET,
FRIZ, SRR AR M A ESE, (RR D RIEEEREIC
B THAEY % EXDHH % v (Freckman 1982) o
R AR O AR TR R TIE, WA Y O F
TRAETHEISLIANF —DEYMO N O % F 2
Bfg%d UCIRER, HBEIhTn, ZOHT, #%
AW VORI, AR EIER D R IRE
RHEEZEEL, ROLERELHN 35 Ferris et
al. 1997, Ingham et al 1985, Trofymow - Coleman
1982), %72, HEZMU THAY QM ZREL
720, WY ORI T 2 ARFITHE L TR
DA W ~E/ T 55O TH B % % A
L, BOOWNIIKESHEET bR
(Freckman 1982). #lz13, KREDEFIZHBWT,
TP OBEBREETOERREERNOHF R K4
W E IR 5E T, B o IR A PR
HMABFEEBHELEATRENWZ LRI N
(Hunt et al 1987, Ingham et al 1989) . SRIRI A1k
MM OG- HRIGME BB L D NS o 7eds, B
B OMEHIZ L o Tid, MROBETHENT 2%EE
HPRELSBRLWEBESERNITREN TS
(Chen + Ferris 1999), D Z &id, HADTIE
HEREROERLH S 2 HHE L, ToReEDTZHITH
MODHR TR, HEW RIS 2 AW 08
IEREIIC L ) IS OFREHIH L, [b5E
N Z IS L 7o Fi i RESERRE 0 EBL D 72012
DHEETH D, TD=, Wekzh.oiz, TH L7
LR DA FAERRIZ O W THBIIE S fTbIL TV 5,
FEIZ, AR OMEES C/N M, 5B 2 %IR
WM, MESFOEELRX, Lok RS
HOTTHRIIC I Z2MBEEREEITVEZT)
DHER (EBIIEBREROPEN) M RKIC% 55
FHOLMILE ) ELTWD (Ferris et al 1998,
Chen - Ferris 1999, 2000, Huixin et al 2001), &
512, —HMOMBDRIRF AT, M %W
SARICZE SR L, MBNEWEZWRINT 22 & TH
FaEBRT 20, TIEROREYIRHRIEMEDRIRE OB
ZEZERS L, WEETORIREOFE % HH 3
LHEMBIBREM L LT, [LFRENOKEZWMS L
TRSEICHIRT B L IfF S Twd (S 1988)
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—J5, TESRRMAERIIRD & ) i E o0,
Wk Tl 1990 AR, T3 BREE A o A Wy Fa
ELTHRIRAMAT2MEIEAITTDRTYS
(R H - 2005) o

1. ZHEEHOE TV E L TES, BERET

FIH S, BEFRIRHMIRE O R EE
Thbo

2. EOXI BRI ATOIEIOREE ALY
%o

3. HEPOKILICELL, BRERLVEYZED
KB DLW BN TG LR 3\,

4. TEISOMMPES TH 5,

5. SFE BB 12X ) AEMERFNEE
BERET, &DHRHERENA S HMRICE THE
T 505 MOBIHFMRIZU2ERL LW, B
L ERWRE R BB OHPHD R 2 % o

6. MW, RIRE L, W, Mo, Mats,
GBI LICEN Ry A7) BRED, &
Fras T MO T CFW 53 2B 5 1
AW E BERDAE) 25 L (oS i £
BNHLE) 2o THAES %0 E72. AMEOHE
P S TH %o

HEL NV THRIEL 2561, BEogfz &
M R OV TE SRR LS X o THERERE (functional guild)
WHRY 3, T OMBUBIEE 2 HEE S A 1EESA TR
THb (MH 2005 LA»L, 2¥EICL-TIE
PO G, ABAERYYEE T 25
ARLTWwS (Okada et al 2005a) . & D HTldif
12, Tylenchida H ® Tylenchidae £ @it % %Ik
WML LT B2 RE 2HEE SR TnD
(Bongers * Bongers 1998) Z ®F}oofi i ikl
O 2RO Lh s, MWKRE ERRRERR O
FEEETLEHEEIN TV, LELadS, E
BRI SRIRT 2 BRI TRER ISR L 7260 5y
Wb %<, 20720, RIRFEERER TR MY
BRI E S, HHAEEER R ORI LD &
THABROBAEEES 2 M E T 2 HERBO R
B S TWwWz (Bongers 1990, Ferris et al
2004) 0 —77, BB HAE TR IR IR B
BRHIN T I Ens, 29 LRERIIC
Tylenchidae Bt # &®H 5 & 9 FETLHWEE L %<
(Forge -+ Simard 2001, McSorley - Frederick 2004,
Okada et al. 2004, Wang et al 2004), AFo%Ik
RHEMEIZOWTHRET 5 2 L ARIRBEENZEIC L -

THEERREICR > T,

D EHIT, RERCBERAD 2O ORIRE AN
WL D ERRPEIIIFEAA T K TH B 05, FEBEOFSE
oA BRWTHEATY RV, 2T, K5
TIxEY, BE~OBEEOHEME HIEL, RREA
A 5N T v B Aphelenchida H O#EHR 2 FH L
72RO W AR O FE A & XAz (D)o #
WO CRIRAE T E, TORICL 2K EE
PflC & 2T HEMEAYE IV & # 2, Aphelenchida H
D2, =kAxF¥LErFay (Aphelenchus
avenae) & Aphelenchoides J& D AL ORLE D
BAEIZ, fHE L CORYIRENSRIRE OMEA K IT

WEEZTTHLNI L2 ROT, HEBREMH
LTI CREROD L= A /YLy Fay
(DS 1988) 1ZDoWT, $REMZRICT HHMIHR
HOM TORIMRZ LB L 720 TORRIZEDE,
WA D HOREEBIK L 2o £LT, WM
FRIRWOWHGGAIE R ER L, B L - 2 B L,
W & A S8, 2 2 TORREDFAE & FEBIZIH
TELHPRY LAV THEEL 72,

KRIZ, BREHROMMAZEE L, TEAREA
HEKT 22 &2 HigL, AW D 2 RIKE
DOHWAREFTRENEE AT S Aphelenchida HARR
DA AT TIRE DR 2R~z (), 20,
N OAEMIC X % IHRRE S R DA DI D 7%
%, @IROA T LEMVizx 4 703 A LEBTH
~7z,

w2, 5F TRREEMAGEH ST 2d o
7z Tylenchidae B>, HFEPIZ5AiL, &
TR X S S % Filenchus J& O#EHIZDO W
T, RIRWEZFICHW R 82/, A, RRRAEEE
FEAL7: (V)o 2L T, MEOMEIRLEY A X,
HHAOKELHL 2T LI LT, MEOfHE L
TOFMRREOIF#EE LA S 2T Lz 202 L
L, kXYL rFavtokBEELT, 4
IR AP H & LT Filenchus J& DL RE MR
EWASPIC Lz, E51C, HARZHASIREL 23
T 6 RHLD Filenchus BHREIZDOWT, FERFFHIIZ
mz, TEEMFHC L8 TORIREIC X 2555
%A, Filenchus BREHUIZ BT 2R REEEDO—
ek, R ORI AR L ORI 3 AR PR R D AL
BB ZFOEEIIOWTHEM LT RIS, &
A SNHMRICEDE, RREAEHRRORED
BT omHg, T3 oY R IR R M R AN
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B 55K AR ROAEBIIEOERIZOVTHE
AT (V)o

AWZEE T TICRILFORTARINT VLA
(R H 1995b, Okada 1995, Okada and Ferris 2001,
Okada et al. 2002, [{H 2002, Okada and Kadota
2003, Okada et al 2005b), AFEEDT— % & BN
LCLiEDLHITE) FE DT,

ANEDOFRP P ETIIEHARFICLIDDTH
B, FERIZHT20 % < OF A PSR #HSHR
72tivize B SHMFANOEAD & o hf %
52 T2 72 705 L, WiYR A o Bl
LHBIE W22 B BRI & MTHE A1,
TIEEWEOBLE SHBIE T 5 & & IR
ZEIOTL 728 o 7oA L, FEBREE S 2 T
R0 TWZ2 WKL, MEDFEICHZY
Bex R HZ Ko T2V 28R RS E O
KHBR DN 25, BRDE L7z RMKES SR
B BUHOIATEBREN B3 - AW SRR RS
BT serktE  BALEREME L v 5 —) OBRED
FAWlBILHL RT3, 72, MBoEM, ERBR
U BFNBRE D ST W72 B R4
R OAGREFREL, JUNPREBRENRL Y ¥ -0
WIS, R EERGIIE v & — DRALREE
Z1H+, + 5 % Wageningen University ® Tom
Bongers 1+, EERICMHEH LA RBEOFREZ L
TWiz7Z2n B & Fgeir o A B L, RoF
FBANZHH TN 72750 72N )L £ — Ghent University @
Etienne Geraert 2 0" Wim Bert O i+, #H O
AT W72 72 7240 B R R SE B K OV &R
BESERBY Ol 2 ZBALB L kI 5, 5612, K
EWTE R ORI R O SCVE THIBI S vz 72wz
Univerisity of California, Davisti®Howard Ferris
=+ & Carl Chenf#i+: % i3 U Department of Nematology
DFEK, RNFEmLOIERTHIE 2 Wiciinizma—
Y — 7 ¥ F®Land Care Research®Gregor Yeates
i+, KE®University of Vermont ®Deborah Neher
i+ OYF = a £A1E o Institute of Soil Biology
® Ladislav Hangl tit:icd BHLH L EF 5, &k
12, ARELOSERAZ T THBE R O8N 7272
WZRILRFEO G RBRE, BARAHEKE, =
BABDBI R, Wiet~ oA M7 ) SRR
Wz R WL R ERSE Y & — MR R o H
I E RIS B L R 5,

BB, AIED D L, Moo MERRRE SR

ZBIT B 0EZEI, IHRHAEANT o RWIAESMF7E B )
J#£12 & - C, Univerisity of California, Davis i
HARHC 1998 4E22 5 2000 1220 TR BIIZER &
L THIEL TV ABMIZ T 720

O DOOO0DO AphelenchidaOOODOOO
ooooooooooo

goooooad

SIRB AR DS 5 Aphelenchida H O fE
&, B ENEOSRIRN 2 A L 7256108
RN LD, 29 LW &R 7Y
WEIKT HBREM & LCTHIfES I, i3 hT
&7: (D 1988). HitH D4R ATES A I I
W&, MUK BPiBROWEEEIE V2D, K
R ICOWT, BT X 2 BATPE 04t o Bl
PR SN TE, 72, BROMHEEMEE, SRRE
DOEED A TR L, HBROMERHIBRFIZL T
HR&E L H7% 5 (Choi - Ishibashi 1989, Pillai - Taylor
1967b)o fEo T, »AH GRiK) O % ES
BRI 2356, RG0ERIRE T oRghEt: 2 3
AR L CB S LEDND D, RETIL, HERE
ElTTHRWNLAEZ=ttA 7Y L EyrFayl
Aphelenchoides J& O KL #fE (Aphelenchoides
sp.) X 2WEMHOEREEZRE T 2720, 2
nHREIZDOWT, Pythium, Fusarium, Botrytis
Je O Rhizoctonia J& DRYIRIERIRE 2 & LCTE.
R OBRME 2 RE Lz, T2, WENBREM L
LTOERPLZ =LA THF LY F 27200
TUE, [ USRI E L o B 5P 255 M o) Huig %
ML TREBZENMOLNTWS (Choi -
Ishibashi 1989) . 4|2 Pythium J& W 2R3 % &\
BRI, T AV WEROCIUNEOZRFEIZE AL
B L 2vollxt L (Mankau + Mankau 1963,
Ali et al 1999), FEEHEVP TR ZITo72L 25,
WEREDORFMIIIEICRIYM L, 22T, =
AT LY F2TIIONT, BWETTRINO R
O, AL TT D 3 AT TR L 722122V TH,
Pythium, Fusarium & U Rhizoctonia J& D WY Hs
JFRIRE 2 B4 S & O RSk 2 Jit L 72

DI b o 3BTt AR A5 o 7o Uil R
B ESRIREM E OMAERIZONT, TORIKE
WX BRMREOSE L, BHOEMIC XY EBIZ
HHITE B 20HET 5720, Ky FE2HWREZ
1572,
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% B, Filenchus misellus (#W), Fusarium
oxysporum CGRIRE) &w9H EHIZ, MLUELFE
T E 5B WFA D 5 DT, AR TIECEHD
WA D &, MIHLIEZ Fi misellus, Fu. oxysporum
LI LI,

000000000 DOO000D0O0 Aphelenchoides

goddddooooooooooooo
1) MR Bk

mBEEEET O =% 2 (Amorphophallus
kojac) MO TIEI LHE L R EZ Wz, =k
AT Ly Fa ZRBAMEOM 1 EH» S,
Aphelenchoides sp.i& 1 xF o MERERK B A S s L 7z
R F 7o WEED WIS AN 2 B S8 2 3
@ 1 # Rhizoctonia solani AG-4, A (MAFF305225)
RS L CREUCH W IR A RERE L2, AR &
L C Rh. solani DB, ZHEOBRICH L b %
#2279 Pythium ultimum (MAFF305637), # 4 3
Y HEWHW Fusarium oxysporum f. sp. raphani
(MAFF305123) M U* Botrytis cinerea (HAtREE%
ARB S HEFRRE L D) 2V, 209
% Bo. cinerea (& TIE(EEME T 2w, SRIREE
PO EBCELEE LT b s0,
AGRERI LR L 720

FARIAENZ DO W T ORI % 1247 > 720 kB
DRIRFHHEZNET 5720, RIRFEREM O PDA
(Potato Dextrose Agar) 10ml % %37% L 721E % 9 cm
DIHFAY ¥ —VIZ LR 4 FOR & ) 4 18 L
2o ThH%, WENFVY—LEKEEITT
25 CTHIE L 720 RIT, MMEZAN—V T Y EET
ML, BE#HID05%e YT~ (Hibitane ®) 12
15 771, R\ T 1000ppm BEA M LT R A4 T v
215 HEE L CREKRN L7z, TN 0IE
Lo THe=t A7 I Lty F a7 oM 20 ¥,
¥ 7213 Aphelenchoides sp.DMEMER 10 5%, IR
WRENPEMZ B2V v — L 1 HRICH A B L
7z ML L RIREH L OZHAEDRIZOE 5HD
AR % i\ 720 MR, v —1%225C, 24
RERIRE RO S FICE V72, 20 Hik, Sibid~—
V= YL, 4 HE 25 T2l WM 24
ML, ¥y —L & maf e it LRz
AR L 720

MR % IR, REHLERSS 2 S W3 5 T
(&, EEHBOEIEERE T 5L, EBE
RS, PRI R T L e 2T S

55105 75 (2006)

TEDZOIREL T b B, HIHIZIEN—LT
Vi, BEICESEWHITEREOEESH S
B 2004) o N—)U= Y THW 53l 2 E L HH
LHEE T, TAETH I AEE JIHEME LR
KEAN, FLTANR=RT 4 v arR—2—%
Wil z EIZRE 727200 D Th L, T4 75—
O PR B, THICERICRET S ETKE
BML, #ET1 - 3 HBL EHBDBHT)TKRBPA~
WERZL, THIHLHTIAEE VI T 5, 2
DFHEE S DL WHIFEREOCEICHSR, 2255
PIEFIIH R T A, ZROTIEY > T 2 LB§
BOIKFENTH D, Lo, THEOMEIZL T
R ORI IKL, F72, FlLogs
IR L TEE YIS hawnwl e b d
bo SHIT, MMGEREOHIIZERA S &b LI
WIRRIBIZ 5720, REEIBUNSEDL D 5 72012
THRTFHCOREDPENDOBDH Y, EBHESE
TR EFF2 e VBRI, X—L= Y ETO
TR PIEF IR N CD L) BREAPH LD DD,
SRR AR EE) DG FE Mm%, MLy A7
O FIERLE A S 3 B A IR 2
BETH D720, ABFTEAR Tk oA A
N=VvriEE iz,

M OBgHEE R=Pf/Pi (Pf 1244 20 H & O
RE, PidEBEHEER Tt ALy Fay,
Aphelenchoides sp.&d 203H) & LCHE Lz, 4
MEHELLT270ICHRO T — & 2 B2 L
Teth, FNTHT BELRIRE O O % s
Hrl, BELHEIE Tukey TR Z L 72,
72720, WEERLTLHE»ELL B R0EA
%, /2 %5 X b1 v 27 ® Kruskal-Wallis D E
THSRIRNE OB Z A L, EPEELRLAE
Steel-Dwass #: CHIFHIR D B 21T - 720

2) KiRLEE

Zk AT LY F T ORISR &
Tukey #:C, Aphelenchoides sp.D3i6 1% Kruskal-
Wallis # & Steel-Dwass 3 THFEIRIZ 0§ 5 5 IKA
DR R M LTz WT OB T HHE=RIC
3 A HCRRNHEOEESAET (=427 Lk
ANOVA T P<0.001, Aphelenchoides sp.l&
Kruskal-Wallis ¥5%€ T P<0.001), 45z I3HLRR
WOMBIZL > THEAREC R R S72 (K1),

—k ALy F oy oBGE#IE, Py, utimum
% Rh. solani Z ¥ L723E&DF A, Bo. cinerea
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—tx YL
100000
10000 | b b
= a a BN
[a )
< 1000 | [ET T
éﬁ‘/
¥ o100 f
S
Zfﬁ‘E[
10 |

Bo. ¢ Fu. o Py.u Rh. s
AR

Aphelenchoides sp.

- ¢ c
-
b - £
| 1
a
I T
I
Bo. ¢ Fu. o Py.u Rh. s
UiV}

00 AMEHOLRRBEEZEBEELZEED=RATI L&y F 27 & Aphelenchoides sp.? B

Uy — L7 0 m208E A BERE L, 25°CC20 A BIIGARME, v — L Z & ICHAH L 7o MR REEA A B RREE AL CFI o CHEI,
KARE DBo. ¢, Fu.o, Py.u, Rh.sid% % Bo. cinerea, Fu.oxysporum, Py.ultimum, Rh.solani% "4, 277 7 H i,
% EHEXE Z2 T, Fl—ELFOMIZIETukeylk (=X 7Y L F 2 7) F2iESteel-Dwassik (Aphelenchoides

sp. ) THEZEN2V (P0. 05),

% Fu. oxysporum D E I VERBIIEL kol
(Tukey #i5%E, P<0.05), PythiumB®W FLTH=%
ATH L YF T OHIHIZOWTIE, FREHRT
FRRDPE LSRR S, KEDODH 2RO HMIMIT Py.
ultimum & Py. irregulare TIXF o7 WHE L 22
o 72%h% (Mankau -+ Mankau 1963, Pillai -
1967b), Py. arrhenomanes TIZR L, =D
FIREDEZ S by T 2 OMEH 2 Z ol T
BB iECTd - 72 (Rhoades + Linford 1959), &
D & 9 7%, Pythium J&H OFERE T O R —# R
DA DR, KEI DM R & ARFFED Rk
W Py. ultimum L COEOE D END, &
DL BHERIZE200EARHTHL, LHrL, &
B ORBRIZH W 2= A2 7 LY F 29 DR
1, Pythium BWASEZ SHWHEE, 2L d
Py. ultimum 2582 29 b DI LT, EWikRE
e LTOMEPHREENS, 72, Rh solani b
kAT LR F ATl o THEBELRETH S
726 I T, Py. ultimum JO Rh. solani A5 2§
WWEIZDOWT, ZOMBIT X 2R 2 e L7
(M4 RREEHDHREITT =873 L E
¥ F 2y OFEFIMMFRAR ] 1ZFL) o
Aphelenchoides sp.TiZ, flt& L TOHEERIRE
DOUFEER = A T Ly F oDt R -
720 2% Y, Aphelenchoides sp.D¥EFHIZH # L
725% KRB & Fu. oxysporum f. sp. raphani . OF Rh.

Taylor

solani C, Bo. cinerea % Py. ultimum & U # HUH4%H
BIPEFEICE Do 72 (Steel-Dwass iz, P<0.05)
2D EMhS, Fusarium B & Rhizoctonia J& W
AHE Z IR EIINTT B Aphelenchoides sp. DR
BLMESTRELEZ 5N 5HY, Aphelenchoides
JE DRI, Aphelenchus BDZFN R0, K
Yo E3RmES 2855 DT (Evans et al
1993), YR OFFEMRI~OFIHICHE L THER
PLETH 5,

goddddddoooooooooooooo

djdddooooooooouoooboo
1) MR hk

kAT LRy T 2 ORKE TORGEM: A T
WY 5720, MERESEICTH, Bilh R OHRR
BATTREL, HAEMMEORE 1 E»S/ER L7
MECRKE (LT, &, b, 2R 1Tz,
2 THW BT R OMIGRK (LU, 68 5%t
OV TR A A L 72, MBLoffE LTid, 2
TH\W72 Rh. solani % OF Py. ultimum 2z, Fu.
oxysporum @ 3 Witk (kA ¥ZEMIHH, Fu oxysporum
f.sp. cepae ; ¥ 27 D 5 EHEW, Fu. oxysporum f.
sp. cucumerinum ; b~ MEEFER, Fu oxysporum
f. sp. Iycopersici, 3 11 BUAL 2 3 BRI AN B
EWFEE L DM oFF 35 WkkE v, KH
BRIZOWTHBNZ B 2 TV, M 4 RO M DB
B R L7z, RIRWWE#EZ 2 06 & RIS
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FXEVI X2 v U D5EINE < - IR
6000 (Fu. oxysporum f. sp. cepae) (Fu. oxysporum f.sp. cucumerinum)  (Fu. oxysporum f.sp lycopersici)
£ 5000 | b u
o«
b
T 1000 | e ) i b .
B0 Ly - a
= 2000 | L
iy
O L L L L L L
S R Ol B SH s B Ra SHEH s #il BRa
R R R R R
Py. ultimum Rh. solani
10000

= C

£ 8000 | b,

o b

i 6000 [

;‘; 4000 I a

TQ:_\l

22000 | [{W [{W L [I1

O L L L
SH fmE AL Ba = & A 2
i R R R
00 5HEORIRES % ICBT 5 HHCRE OB D E N

AN
I/IIEL‘ =

S, fmE, BRI, B34S &

HORTEY, S, ERLT, ERREAT CIRES NIRRT E AT, HH

L, vy — LYoV RMm20IHA AL, 25°CT20H BRGEE, ¥ v — L LI Lo S A BEREREC CHl o TR
Ho 77 7 HOHREIZS %EEXMZ R d, [[F USRIRE O O —F X F O IE Tukey i THEZEN 220 (P0. 05)

PDA EIZAE &4, Rh. solani THEIIE & L7
MEERMHEEL, HSEFT LY y—LilwiTh
A OFEAGRAE O MER R 20 A2 BRE L 72, SRS
DEL M EHE Lz, ML, Yr—L%
25C, 24 WM ROLKMFICE V. 20 HER, 2L
FARD L CROR Z R L Ol 2 B L7z, 1
DT — & Tt AW L7, T M
RO EEE ANOVA THHIT L, AEedeR
Tukey ¥ THREHR % LI L 72,
2) KR EE

Py. ultimum TIIBEHEZIH T 2 M ERE O HE
BHEE TR (P=0.1493), WEFIERKEICEL ST
BIERLTHo7 (H2). MOMKIRE T, K
FIH T 5 MURFOMBIIHFET (P<0.05),
THERIX R CTR% 5 720 Fu. oxysporum ® 3 %
MEZ LA, ARTEVWEENHLH DD,
U TR Ot AL O R fE & 0 B R AN
<, WITHRARRKI,
porum f. sp. Iycopersici) D¥E % HE KD -7
(R2)o Rh. solani T & RM DB AR T,
W RHERTOHKILTH o 720 HEEA L 7KK 3 1
5HkZE LT, MERHEOMEAIMOZM L O BSH

B

M~ NERARE (Fu. oxys-

BRBEHAID D - 72,

T AR D3, W UREYRE 2 (I L 723
B ORERDSHBFEHN OB/ (L—R) 12Xk o TH
TR LB TVD, FIZIE, ¥4 X
A M+t rF 2 (Heterodera glycines) TIZ¥ A
AinflE CHIBIZE) (CBIAHEELZRICT AL —
AR R T 12 RS TW DS (Y 2003) 6
AT FaTF ARSI A MY F 2T ITHAN
THEHEANIL VDS, YL ERAT TR F 27
(Meloidogyne incognita) T, WMk CHBIZ%F)
ICBU RS R S 4 L — A0 E RS S
h, MEBRE%EZ 5 L THEELZKR, ¥ MI%hoT
W5 (HHYS 2003) o [ UG C D HE il a8 A3 U fl
NORMTELR S Z LI, RRFEER RO =%
FHLErYFarTHHLN TS, B2,
Choi - Ishibashi (1989) %, Jui#iJi THRAELL 72
5 RO % 3 M OKRIRE (Rh. solani, Fu.
oxysporum, Bo. cinerea) %5z CHtEL, &
T B BERE R OB DB R & 0 BERDE
o7z XTWv 5, Choi - Ishibashi (1989) X%
7z, 5RMOMMBOBIERONAMIIA & L 750 KH
ORI L S TAETH 570, BIHEOE N ITR
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KR DENTIE 7% <, BHERIE O EAE Y 2 B4 5l
OB LD LR L7z RUIZETIE, WAL
TR L= A7 Ly F 29D 4 ZEIZON
T L, 130 BICREEH TORARDE DI
b, LaL, BlziE, F27Y20285K (Fu
oxysporum f. sp. cucumerinum) TIIfEESRHIZIL
NGRS BIRLS, 4 AP RKZ - 2B AR
HOMMY, b~ FNEMKWE (Fu oxysporum f.
sp. Iycopersici) TIIMRERME 7 & UM X 1 HE5H
WL %55, BHE O RR L @ U7z
—HMW ol o T, HWIHEORKMOEN
&, &R T B AR 2 AR O,
PEARIRE O, fF & L TR % HURFE TR
LB ENENEEZOND, RERL 7240 4 R
O TIERERMLHH L THEENNF O T, e
LT L 72252 RS X 2 RimE I H W %
2, CTORMAREEEZ BN D

dodoooooooooooooooooon

gooooooogo
1) #EE Bk

2 SO 3 OFREROKENR, BRI 2 W5
RWTH % Pythium, Fusarium K U Rhizoctonia
JE DWW CHIHER D E o TR RO = 4 7 L
LY FaTIZONT, IRH3WITE o TH SRS

SNBIHEITH T 55 IHRBRE Ry bL LT
11720 F72, Rhizoctonia B DHWIZDOWTiE, It

B0, SEKLOCEIIGREOBEUN DOV T H IR
WHsRErmIF LA, BEATFRXLEL T,
Rhizoctonia J& 2% L-Cix# ) 77— (Brassica
oleracea var. botrytis), Pythium BI\ZiZF7 L ¥
) %7 (Spinacia oleracea L), Fusarium JBWIZ13¥ =
) (Cucumis sativus L) % 7z,
(1) Rh. solani\ZX %55 757 —DH it
S e R IR
Rh. solani % ff1Z PDA ¥i E TR L -/ 5%
MOMMBAE MK L7zo 72, Rh. solani THEES I
7o BRI E R L 72, i ORI 1995) 12X D
Wae 7 AICHEML, 25 CT17 HMRE L TG
e L7z €2O7 A2 AAI 5 % TR L2 EAR
IR AL, WiHGTEEAER L7 (1994 4
SH16H), #N % 500ml DT F AF v 7Ky b
12 200ml AN CTHTGEHIX & Lize FARIC L TR
Bet e Ad, BRI, Hifie SHiH Lo#d 1075
ARy MIERLTH - SllXE Lz —7, W

%Xﬂ&v‘fﬁﬁﬁ‘?7i%]\ht‘i‘° v PRBEHEX &
L7z F72, fHORKED 2 VA ISR %
BELTETMEST S0 fﬁaﬂ“f%f: , VRN T
EANTZR Y MIERE 10 HHE2 B L2 02
WX & L7z &RBRX 5 )AL L7z, #ilBst 8 H
BICAHVTITT— (FFA4, R —=F ) OfE3F
it 1Ry MISEEEL, HARE, REOA
FARNIZBE, LEICD U THEAKL, Mg
18 HRICHFRL BN X B RINF OB %,
26 HERIZZEMMREL RIS, ZHARBKLOHE
B DGEE L) 2RE L. RIMFHRBBR D
BRI R LXK L7ze BWIZT — 5 D45
WA LXK DD - 72728, Kruskal-Wallis DRE
%47\, Steel-Dwass I THIMED L % 1T 5 720
KR OTIRBOMHE H W72 RBTD, WS
RHOW G E RIS U CHGRTIE, BN TEEH
HL7z (19984E 6 H 4 H)o 2 RMOMRERZ [
179 720, WHRX, W - Hmx (S8, W - sl
X (AR, #tlix (&), WX B, i
X6 RERX ZMEY, HEELS5 & L7z, #ROHE
THRRZEB), MEAXTIIHEOMEICL S L%
ZONDBHPROZEATL SN 28%, RKWITE S
WEEIR &AM LIXBIREE?Z > 70T, 2 b DHE
PR OFHBE R ZPREIR 2 7R U 728k % [ A5 TRk
LT, MU 28 HRRICZOMBERAEL 720
(2) Fu. oxysporum f. sp. cucumerinum \Z &
%% 27) OO 5 EFFIIHT SRR
Rh. solani D54 &[RRI W5 Sl o 5 8 [ O,
TN M7zl OER 217572 (1997 4 6 J
3H). MHBIIWMERME H Wz, 72720, #iiT
& ARG 3D 5 720 T, MK 2 ERL
SMAIX (FHGYe, W - MK OWAIX) oAhE L,
BRI A S E Uiz, MBI 25 C, KA
ZMTISRY bEEW, 8 HRICTERMBOF
;70%(&#4,&%bﬂ%)%1£v}3%f
DML, HAHERMREDH I AENIC
VEZN UCHER L7z Oéiﬂrﬁxﬂlfcbtﬁm
EMERERT DT, FOREIRDH 7 %E T3R4
E L, ZOREMIEEN 28 H#ISRA L 720
(3) Py. ultimum 2L 587 L Y TOW
HRUTK T 2 8h R
—4 (1995) OHLEZEY, WiV M7 T AM
TFIHERL, 25 CTAHMERLAD D2 RHY
e L7z TR ERI 0.5 %OE G THRINR
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A7 HIWCRALTHBRLEZER L. Thd v
Fu. oxysporum O¥A& L FEIZ L THIBYIX,
W R RO X 2 ER L 72 (1994 4F 10 A 12
H)o SBRX 5 AL Lze BRHERE 20 H 2124
Ry MZATL YV BAFDOF A, YK V)
OWT% 3T OB L 12 WEDREZMES /20,
EBRMHEHREREY M- V&R R, 25TO
HIRREICB &, HEZ 14 BRI — 10 BB
& L7z, MEHUERE 40 HIR TR EL CRIBSFRRE
HIEMB OGR! & RBRX R TIE L7z,

2) # ES

(1) Rh. solani\ZX % H1) 757 —DOWIA

NS R IPAE /B S

iReRiEHE 8 A%
F

J. Q

¥/ ‘

5105 75 (2006)

BERRORERTIX, 7)) 757 —DOIFHEERIC
REOR Y PEBISRT 5L, WIHEX TIZHEIC RA.
solani D RBO AW FESLHLHL Tz (X
3)o W - MIBXTHPBOWEIIHL Tn7z7s,
REZIFRUETHITH o720 MBX EBHXTIX
WklZF o7 MB L edolze AV 777 %3k
B L 725 DR MF B O ENL, wihizow
TOHOUMHAXHTHEA»ZD b7z (Kruskal-
Wallis B2, %4 P<0.05, P<001). WIHHX T,
KB E RO VTN O MO L ) &
124 < (%1, Steel-Dwass i, P<0.05), Hi3
BRI E DIZE A DRI HBEL 2oz
(3)0 —77, B - MHIX, MR OWIREX T,

26 A%

- . L F_ il
00 Rh solanilZX 57 777 —HVARIIHNT AEERHEO = AT H L&y F 27 OFERRIHIRIE

FEOEENRBERS B, £73260 GEREISH) %, b5 TYH, GENOE EXEEY, £ FSHE - R, £ T3k
B, ATFARER, ZOFEOEBYIX EHE - RO LR solaniD B W EENSET D,

OO0 Rh solanillX 551757 —OWSHHKIC
NTLIWMERMO=_ER LY F 2y

00 Rh solanillX 570757 —OWVHHKEIC
NI LEEBLOBLRKO= A7 L

DI U F 2T OFETHRIHIR) R
JLPR[X ) RHIERRELY) FETRREL) LB R HBFRRAY A R E R
[Eapiaes 4.4%0. 2a 4.4%+0. 2a BTG Y 5.020. Ob 5.020. Ob
B - fr 0.0=0. 0b 0.2%+0.2b B - i (& 0.8%+0. 2a 2.2+0.4a,b
iR 0.0=0. 0b 0.0=0. 0b B ARE (BB 2.47%0.9a,b 2.8%1.0a,b
W 0.00.0b 0.60. 2b R (S 0.0+0. 0a 1.2+0.7a,b
2 %5, MR (R 0.0%0.0a 0.8%+0.2a
b) B BRRK, BXTOMRBEERS HZICEX TRy b W 0.0=+0. 0a 0.07+0. 0a
M7= ) SRITORER L, I8HKICHHE, FHhEs. e. THAR, Q) &5

o) FEWHREUIRHIZEEL, R, EESEEo&E, &
L BER28 AR ICHAA, ¥ Es. e THER,

VE. FASOR—FE LT OFMHIZIE Steel Dwass DL HELL
BCHBZENRW (P0.05),

b) B RRX, BMAXTORBERS BRICER TRy
R¥7=0 BRPOIFREL, 18H%RICHHE, ThEs.e T
B

o) AEBFMREKRET, RREIC K DRMIE, ZEH, ik
B ORI & 2 R D&, L BEfE28 H #1234,
S Es. e, TER,

7. [FPIOR—FSCTFOFEIFIZIE Steel-Dvass DL E L
BCHBZENZR (P0.05),
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00 Fu oxysporum f. sp. cucumerinum (2 X % ¥
2T YOO LEHEIIRHT AR S Lk

OO0 Py ultimum \ZX 5K LY O VT
TR YLy F oy EERE

¥ F 2 A S SRAE O HI RN S R1IASYIES
) FRRA IR FeRRAL
LGRS 3.00.0b VG Y 3.0=%0. 0b
B 3.00.0b B - R 3.0%0. 0b
TR 0.00. 0a IR 0.0=0. 0a
a) 4% 518, a) % 5K,

b) B MARTORBERES BRICER TRy MYk
SEE T OEM, 28HRZICHAE, T Es.e. TER,

. [AFIOR T OFMEIZ 1T Steel -Dwass DL HE I
BCHBENR (P0.05),

FHZERR R OFERASIZ & A SIS, B L 7-FT
D% S BRI, AF L7
HE K OEILRKOREETIE, RHERROEER
BHERRE T D W T H BLX [ TH B AR
b N7z (Kruskal-Wallis i€, 4% 4 P<0.01,
P<001) o RIZFEIIHIGAX LW - BRI GERil)
THORIEX X ) HEICE o7z (%2, Steel-
Dwass #3E, P<0.05). €Dk, W« #HIX (&)
X (&) CTHEARLEMMKSMR 2720, Z
DX, FHREX KR - HIRX L) & oM Tl
AFRERBICH B2 %2 572 (Steel-Dwass
g, P>005). —J7, #BX (BRL) ZEEXT
T A SEFRERD LD 720
(2) Fu. oxysporum f. sp. cucumerinum 2 X
5% 27 0D 5EHICHT HRhR
HEREBEPRBX M CTHRICR R >72500
(Kruskal-Wallis 5, P<0.01 } 0" Steel-Dwass #
E, P<005), WHGFEXER - HEXTIETRTO
BRDSFER L7z e b, S OFERINHIRY R IR D
bhedroiz (£3)
(3) Py. ultimum\2X5F7 L YV OWIL
TR (O e T E S
Rh. solani DFFEIZ X > TIT L A EOFET-H5H3E
Lol B, CoXTHMFTLHET
BEpolze LAL, WIHEXER - MK TIER
HCHVMNAFREICEA L, WRBRXETHE
Dol e h D (R4, Steel-Dwass B7E,
P>005), #HEOFERHRIPHRRIZED S o7z,
—J, WREXTIEE - 72 BP0 120
3) % %2
Rh. solani\2 & % 51 7 5 7 — O SAREO T
HIHRER I, MBERFOMBEORER, SE LAl

b) B BREXTOMRABEFE0HZICEX TRy h 4720
SR OREFE, 40HZICHE, FBEs.e. THRR,

VE. RIFIO R — 5T O FHMEIZIE Steel -Dwass D HE L
B CHB N (P0.05),

HROBRERT D, WIHHEX TIIREDFTEENELL,
3L ALOMMBHFR O BN EZRZ L, HMFL
Gholz (1) W - MUK TIE, WERKOM
HIIWEREZ Rz 2 7Y 797 —0OFHE
HORERAR Y POWMKEBIEL72L 25, WiHRKX
Tl Rh. solani D KRB O HEH#EAZ BB L Tw»
72DIR L, W SRR TR/ O 13
WEEFoTwzenn (K3), BHEORRIX
TAUBMNOREPZ SNT=DIF, HUATH O
EPRIIHDEEZONDL, MERHO=L LT
HLtrFavid, BRABTD Rh solani 12 X %%
EoREERL A (MH, K¥EL.

—7, &, BURKoOBHOIHIFIZLS D,
HVTTT—=5KDI L 2, IRTORNZH L7
BRHUZ & BRI~ DOIMEEH % /5 720 123 72t
WX T, R, RO ROGEIIEEAL
IMENRD LN o7ze LA L, REREOME
&, 775 T—5KRIIOE I ARE, B HE
L7z (&2),

Fu. oxysporum f. sp. cucumerinum \ZX 5 ¥ 2
) DD 5EE KL Py, ultimum WX bR LUy
7 D AG AT 3 5 0 5 R O it I D FET I X
BROWFNTE, W - RX TS XTORDIFERL,
MU X 5 HHBRIZ T oD SN h o7z
(#3, 4),

5 (1988), A1E (1993), Klink - Barker (1968)
KO Barker (1964) &, Rh. solani, Fu. oxysporum,
Pythium sp. [ X 2EEOW AT L=k A7
Lt FaoPMENTDBRAIRER LIz L BT
W5, —J7, /MK - 2 (1993) & Fu. oxysporum f.
sp. cucumerinum DHF L HW256, Fa v
VOO LERIT H =R T Ly F 2y D%
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FHIRD RIS <, BRI X 2 RERBROR) R
MEOMBHFEICL > TREL LABRRTWVDE, F
72, AWM THWIAEE, S8, BUoBIsRED
#1°C Rh. solani \Zx 9 2 5 HIHIRNRARZ L 5722
EDS, U X 2 EEIHIRI I B HHCRE
WCHRBIND LEZOND, S5, RIIFETH
A% X9, MRETHRKREMICE > THHR
DOMHRIE R B ABIZETIE, RERBOMH
A% Rh. solani \Z U CTHIFENHIR) R AR v D%t
L, Fu. oxysporum X Py. ultimum TRV
ZEPIRENT, BB DOW CTRIEDN o 72
D12, HEPTHRICLIZEERY LR IZE
RABIE L 727200 THh B LEZ LNDH, ZOMIC
b, HWENNOROMEARROIFE D HRE L E 2
bbb, 2%, Fu oxysporum X Py. ultimum
RIS BUR DS B WD SR IRICBEAT S (—
4+ 1984, EwH 1984)c —7Ji, Rh. solani i3t
T OMTOERE, WMEPZOHBR»SBEAT S
EDHSNZH (A 1984), HFHITFICHPEH

POHBRAT DLW FEND S (Baker 1970). Fu.
oxysporum % Py. ultimum HEBR» SR AT 5 HEE
WS, MROEAIZ L > THEBOWHELIMK
TLAELTY, BELLRNRD, S5 L 224
PWROVCTNPICANTIHEPFEELTLEH)TH
%9. —7, Rh. solani DYy, FMOBELTHIE
HORBEEFET S, H3FRT ORISR 3
B ORI~ HOSBAT 2D, FE9H
R REE ZE 2 5 b,

Rh. solani EBERMO = A 7Lty Fa
EDMAERITOVTIL, 4, TROMBEFRRD
FR BT, BIHEIRICOWTE 51
WMEIT_ETH D, F72, SHOREBRTIE, AHY
FCHR R (F%k) Z2iHREE L TR,
BRSO THEP T, MARTH2RBOET
Rh. solani WFHET AL EZ 5N 5, 3512, FEBE
OTERTIE, BRIUFERSCHEERRE =L 47
FLErFavORMIIHEY S 2EMOHEHET 5,
D& HIRVLT D AHHUT X 2 FWIH 25 5E T
B % DR OWETAS, WM TOEMLICINT TLHE
THb,

S (1988) ICkad, WEWRAZHEML 2wV
WW EER TR =AY Ly F oy Y
PRAELEFTHEZRIITEAND D, EBE, K
W TL XERZMPZD LD RIRRT, bFHhkds

55105 75 (2006)

55V 797 -0EBFHEELZL 6L (E2),
EBROEYTIE, TEPM L SHEoffIZR S
WAV DT, MHIZ X ZHW~OMEIRZ 5%
WERES N DAY (S 1988), HRHUHUM L 2
To2BBIIZIBFRE L 2 WEDEELZ T HLED
5o

U oboooodgooboooobooboggooo

goooood

T3 O Y 3R FE G BRAN O IR IR K
PENZ ARG ARIREAEMRHOR D ) 2 HE3 5
2, INOLOAEWIZ L HEFOBBRLIEH 2%
ENTwb (Anderson et al 1981, Ingham et al
1985, R H 2002, Trofymow -+ Coleman 1982), A&
W55 R0 B 1T 5 2855 O AL A3 IR it
DEBEOAMFWERL, 3RS HEWD
C/N FEO LN ERICEEE L2175 (Chen -
Ferris 1999, 2000), 7z, THEORERKDTEIC

WEIND, Ihid, TIEAEYORH, K, %
GO ) L ERITEE S WL h 6 TH S
(Adams et al 1982, Fujiie et al 1996, Stanton *
Sartori 1990, Yeates 1996, Young et al 1998).
o T, ARYWIMOMBRETO, HHEURRERRR
WEMHRE O X112 X 225 OIS 3 2 iR
SPHNENOREE NS 2 L%, TR O
BB 52 LA 23T 2 720124
WThb, FWIFETIX, SKIKW 28, Rh solani &
Bo. cinerea DRAEFREKT, ZhO5DORz#E
By s2fM 2, =AY LEryFayl
Aphelenchoides composticola D¥EHEEEIZ R4 5
MEOREZHOL 2L LS LA, 61T, 2
NS OEWIA D 5RO B THK T 5 EAEREEE
ORI T HREDOEEE N T LI ZTIALE
W THEBRITHGE L 72,

goooooad

1) MEAD DK

Wl L=k x YL rFayl Ap. com-
posticola Z LR L 720 ZOHMEIIZ, S EHE
H 3 IC A S e R R IRE R R T
HY, ZREORKKEZEET 52 (Glannakis -
Sanders 1989, Mankau + Mankau 1963), &%
WIEEL WO THS (Hesling 1977) . F 7z,
TR OKER, IS OB H VI FHER DS
HTRRL7:0, MEOXBOZ T HBRR 5 LW
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Fransd, MMz 28E b, KIE University of
California, Davis &N [FifiRE S A7 4
71 Yz b (Sustainable Agriculture Farming
System Project) | ®FRERX ;O 1A SERIL
(Chen -
Fu. oxysporum W %X E LTH 2 T2225CT
MRERBLALEDDOTH S, LKW E LTIE RL
solani & Bo. cinerea ik L7z, %¥% 56, 1) Z
nNoowizic=r 7y Ly Fay b Ap.
composticola \Z& o> CTHf#E 7% TH Y (Mankau -
Mankau 1963, AfD 1), 2) EHRMWEHDH T 4
WCHEHET 5, HERYEZRA Lol TRE X
CHAF L (Chen - Ferris 2000), 3) PRk
B WEATISE L Z2RESHEH CHWIZRR D,
IEDEBOZ T IR L LS5 TH
bo TDIH L, Rh. solani (3354 7 LI GVERIY
WIHW CTH 5o —Ji. Bo. cinerea b Hilis I VEH
THLPIHERETR RV LAL, Mdok)
\Z Bo. cinerea \& Rh. solani & \35 7% % RSS2
Fo L MfF s N5 720, & 2 THRIORBTHV 72,
2 B O W13 ILIZ University of California, Davis #&
MR BESHORERIL 7 Y a v bt h
720 WIEAREE T, PDARMET22 -25TCT

Ferris 1999), Rh. solani, Bo. cinerea,

MRACHERE L 720
2) MEAEMOAE LRI 2 IRE O RE
éuﬁ
(1) % K W

HIREOEE R IR (TV 77Tk
Na— A& E LTRALZRD) o LTillzl
2o TORHET WD, HBiko L ) IcmEkEs
FREPWETDEH G LY AT ALY
LBL T bTHb, HElESD 720, iR
Dt ua—2A089g (Whatman #:#, C/N ki
645/1) &, # 08 mmiZkfE L7cizET V7 7 v T
7 (Medicago sativa) D% 04g (C/N Hix 11/1)
%, HE100, HE20mOA I AT ¥ —LHT
20g DY LR T20 HW I X FRTC BRI LI L <
HHW % R, B U7z, BRI oA Y ko
7% C/N i 35/1 18 o7z, TE L7817
WHT 5720, 121CTEH— 2 L—"7% 30 4
TOLELT 572 £ D%, Rh. solani * Bo. cinerea
DWETNAAEF L7z PDA K 2 1% 10 mn (2 )
DE o CHEH LIS L, TOoBY Yy —LE
15, 20, 25, 29 CTIZiEW/2o Z DIREHPIZ, £

WU R A8 P9 00 R I B O VR B S T PP L i e
NTwbbDTH5 (Venette - Ferris 1997) o W
ROEFHRERZNL 720, Bl LOREOEEE,
WY ¥ — L OIRIET 2 F THHLHL 72,
T—5 %2 LICEREFEE (m/day) ZERT
EIHIML7,

U LoEFRBL, 2 HEIZOWTHKEEIT 72,
FROFZLREICONT, 5 KEXHET 2. WHEZIR
ExENE LTANOVA 217V, K\ TR ST
Lo T, BROEFTHEEIINT 2IREDLEL Y
5T L7

(2) #t 0

HIRFOREBETH W0 L A0S ¥ ¥ —
VIZAN, ff& LT Rh solani % Bo. cinerea ®\»
TNhZEML, WELTEFSIE, =47 L
X v F 2 L Ap. composticola % Rh. solani TH; 3%
L7zth, HERSATTHL, 2HICEENLDY» -
vy —Lig, EHE 50 0RMm 20 ke ML 72,
Yx—V#%15 20, 25 29 CIZEWT21 HE#HE
U ST, FOHBRI v — L TEIIEE R
< ViR, KR T 24 R 2 L,
TR ERAEL 72, £ v — L T EITHRR OB
R=Pf/Pi (Pfix 21 H#EOMAEE, PilEMEEKT
20) EHEM L7z =X T HLErFayl Ap
composticola DRERIE ] & 1247, KHEE - BED
MAEET LI 4 EA B L /et oIz s,
PEIB L TT = 2B E IR E AR L TH
MAHEL L Lz, W LIRELX ZER L LT ANOVA
ATV, RO THEYGEGHTI X o TR SO G
X3 B IR OB R M L7z

3) MRREEFANITH T % IR & it HE o e
BN

H YR X B IR S A RIS T B IR &
PROUE & DR E RN % 729, Chen -
(1999) OHEC LD AT A~ A s a0 XL FR
L, 15, 20, 25, 29 CIZ{EV:7z0 1T L212IE, AW
%55 fR3 %% IRW & LT Rh. solani # Bo. cinerea
DWFIhE ANT, FRICOE, WOREME, W
ok AR LRy F oy M, WE Ap. com-
posticola ZHED 3 ¥4 TDH 5 1% 3HHETD
fEL 720

(1) 719 LADEH

X 300mm, 40 moOELE =V, TD—

WCEE LB EE T4 E L THW (Ferris et

Ferris
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00 EEEENEICHVEITIAYA 70a XA
M2 T X 2 I 2 220 LTV 5 8,

al. 1998, [X14), Hik¥ 2 @R B ZBINT 5 72
O, FOPLICHEZ 6 mORERT 2. £z, 4T
LIZ AN SR O 2 i/IRIZE ED D720,
024mmHD AT ¥ L A& NM» HZFIZES 72, &
FrehbohrLOBRELZW380gIZT VT 7 VT 7
R 228g Lo —ZKEK5.05g FIRAL (K
W72 C/N I3 35/1), Bz P L7, K
116 CT2MA =27 L—=7LTHEL, 7521
ANTze RIREOEHOD, HO5NLOYvY—L
NTHZAEF SE7-08h%E 7 5 L2HNORIZREA
K7z, MMz ELH T A, =R T LEY
F 2% Ap. composticola T, W 1
g U720 50 RO B X ) ICHRE L7z, 1F
B 727 7 23 RAE R RLE C &L DR |2
B\ 7o, FEE TR (77 AR5 22 HiR) 12
KATANS 0g DAY L, MHEN—
V= iR THI L TREZ R, SRoBEERE
L7,
(2) @EFREREOFAE

EMM 2B HE: (Chenn - Ferris 2000, Ferris
et al 1998) (2X Y, #ILNTHEBLIN-2EHE
OEEFFELL. T4bb, 15 20THOHEDK
T2 %E L, 60ml OERKE L biEnE, £
DAGBITRENL, I T LORHNITERSI NI
BEFRE 305N THER L, BH LR Rk
%, 206 ml ZBHEHHTHORBEICAN, —10C
THAF L7255 D K53 O O % S/ NRIC T 5 729,
BROWINRIZA T L& KFICE N, BEROER
D7z, REE IR 72 R L, 4M @ KCl
%6 ml iz T 1R RIEIEL 720 90 &R

(diffusion conductivity analyzer) ZX->T7 v
=7 (NH.o) LM (NOs™) onHoiE%
FAFHIL, ToflzEREEROREE Lz, DL
OFEZ SHBEIAT 720854 DH T HITDONWT,
21 HEIZAER L2 BIREE R ok 28I L7
2HDARIRR A 4 DFEBRIZOWT, HEHOMHE LR
FEAS 71 T AN O M HE %8 35 AR i & OB Al AR
BT RE RS20, 2CiE ANOVA, [
JF M RO Tukey DE BB 2T 720 72, &
REIZBWT, SR o) &, HOEEx (4 +
—tA T LYy F oy, W+ Ap. composticola)
EOMTHEFANEIE DD 5 0RETT 5720
Dunnett D% BEHEKZ 1T 72,

goooood

1) AWOAFE L BHHIIT S IO

SRR OB AT HEE 0 L CHE O BRI
HEe%h) (ANOVA, P<001), Rh. solanild® o
T Bo. cinerea & ) AF D #5772 (R5),
72, WHEERMELEOMEEHLARTH- 2
(P<0.01)o Rh. solani \3iFE & & b (ZHFH HE )
L7225, Bo. cinerea % 15 — 25 C O #iPH CikEE
EEBIEFNDLTNICHEHE S b DD, 25 -
20 CTIRAEFHEDI/NE L oz 2 WHEOMIE
SOSH# VY 3 KHMTHFETE 225, £0
EREWE TR 572 (P<001, 5)0

— = =
[N )
T T

SAERHE (nm /H)
=

<
71

y

e
1=
o v B o ®
T T T

10 15 20 25 30 35
x, & E (C)

o0 7A77h77ebrua—RA%EANLTER
L 72 # T D Rh. solani( 3 ) & Bo.
cinerea (FX) OWHREFHRE (v, mm H)
x5 (x, C) DEE

15, 20, 25, 29°C COHERBOMBIZIELSE, £FHE
FEM DIREA~ ORISR 2 HEE L7z (Rh. solani : y=55. 93
~7. 73x+0. 39x%-0. 01x3, 12=0.953, Bo. cinerea : y=72.05
-10. 58x+0. 55x2-0. 01x3, 12=0.993, 7-7° ULxITEE, yix
FERAEBHRE), ¥ U R L ORHE T ERE 2 RN,

%< DBFERBENNEL, MRy RV OFIZEERT
W5,
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MDY B A 7Ly F 27 Tld, Wil
KT 2IREDFEENROAFET (ANOVA,
P<0.01), fEARIREFEIC X 2 HIEEOEVIZR SN
Tedro oo HEFHSRILIRAE & ILICBML, 2ot
MEIEOWBOBATD SRKEETHIE S
(P<0.01), Wik CHHOTBIRISE A 2o 72
(X 6), HIHHIIREICAR BIME, Rh solani %
fHZ L7234 29 C, Bo. cinerea ¥4 2715CE
e S i,

Ap. composticola Tl¥, WIHFIIH T HEEEH
HOFEZRRAE HIHET (ANOVA, P<001),
WEEIC X 59, Rh. solani ZfIC L72GE DD
Bo. cinerea O & ) BRI E < % H DD
o7 (B7). WEMNSHBITVTNORBEDLE
b3 KB THIFE S (P<001), SHOBEMIZL S
FHRR ML 23 - 24 TTHREIZ, 29 TTRIK
2% 0, MEOBRETEMERE TUTwz (X7),

2) EBRRESEFA IR 3 B IR & 5 U 0 S
(1) Rhizoctonia O\

29 C® Ap. composticola D71 5 L 2Kk =& 4
FHLErFavDh A1 ROT—51E, REN
T5E, A7 AWNISHEERA, BHHL 7T REEEDS
Hotzlzd, HELAH AL Lz. BREERO

10000
~ 1000 [
[=
&~
G
[a Y
ég 100
= 10
i
.
Lk
0 1 | | | |
10 15 20 25 30 35

x, I (C)

00 Yx—LVREBIZBWT, Rh. solani (B 1)
% 721% Bo. cinerea (HM) ##HEL/ =%
AT Ly F OB (R=P{/Pi, 7z
721 PEIZ 21 HERIZHIH S 7 a2
Pi AR T 208 2 v — 1)

HHERRBROBRICESE, EFHENLIRE~OEF
WA HEE L7z (Rh. solani : y=35. 56-5. 14x+0. 25x2-0. 004x3
12=0. 968, Bo. cinerea : y=71.03-10. 35x+0. 50x%-0. 007x 3,
r2=0.985, 7272 LxILE, viZ7 —% OoHER CIZT 5
To DR XM L7 O RIERNER) . WL, HAHR
L= %5 TR, ¥ RV EOREEILI5 % IE X R 4R
s

KIS 5 L IR & DM EAER A ET
(ANOVA, P<0.05), W+ #HRD A 7 5 TRIEDR
BREDHNTZD, WOADH T L TIFARD LN
Mol MELEERLOBRKRIE, kAL E
VF a2 DH T AT 2 KRBT, Ap. composticola
DA T ATIEIREHETHFTEZ (M), M
DHF LTI, 156 - 20 CTIIIRED LA 5 Lg%
AR 7228, FNL ORI TIEE R m A
L, 29 CTik Kl -7 —7, Ap. composticola
DA T ATIE20 CTERAEREIRKIZR > 72,
WMHEZEME L 72h 720413, ZOREICBITS
IRX (OB OF 5L TEERIC
BB Lol LAL, 29CO=tA7H Lt
YFayDh T HIEEDREOHNIRKX L) EFEEH
HEIZ£ L, 15 CTH Ap. composticola D15 LT
X X ) BB LS -7 (Dunnett DZ EE
BHE, P<0.05, #£5).

MM AL 724 7 A TORBBERICH LT
W&, IO EEERD R DR & RS & oA AR
PEEICHELTWw/ (ANOVA, P<001), #%H
RII=ZEA 7Ly F27DH T LTIZ2 CTT,
Ap. composticola D715 5 TiZ 20 CTRETH o
7o (F9), HehEsk & ik & ORI =tx 7H L

10000

1000

Pf/Pi)

y, HEHE R
=

0.1 : : T
10 15 20 25 30 35

x, RE (C)

00 Yx—LRERICBWT, Rh solani (B 1)
% 721% Bo. cinerea (Fx) %&£ L7 Ap.
composticola D#EFE= (R=Pf/Pi, 7272 Pf
1 21 HRIH S i iU g, Pilddz
FMEAE T 2080 2 v — L)

BB OME RIC S &, AHEED S IEE A~k
W AHEE L7z (Rh. solani : y= 31.14-5. 53x+0. 32x%-0. 01x°
12=0. 963, Bo. cinerea : y=41.44-6. 88x+0. 38x%2-0. 01x 3,
r2=0.962, 772 ULxITIRE, vi%, T—FONEERCic$
LN E A LR ORI, BHRIE, BA
BTkt R, U R EORIEIZI5 %X &
T,
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trFaycidER (1 XB%) <, Ap. compos-
ticola i3 st (2 XB%) THUETE 72 (MR
#t, P<0.01),
(2) Botrytis DRk

IEHRAE 22 O AR 12 T3 IR & U o
HEOY L, REORBIIAE TR, BEADMH
fRiERO SN o7z (K10)e —T5, MBOETHE
MAIAET, MREEAEL 727 7 4TI, FREL
B ga (WRX) L) EFRARESHEICD %R
7o 7z (Tukey D% HILEHIE, P<0.01, %£6)o
MEZEICRSAE, 29TTE, kAL EVTF

o

FALRER T X ~ & — W ge kil

55105 75 (2006)

2% % 721% Ap. composticola D51 5 LT, WX
I DERCEREN D Lh o7, MR T,
MR L 72 7 2 EIRIX & THEED 2 ho
7z (Dunnett ®% &I, P<0.01, #£5), HHHE
FESRIZRS T IR D EERR, K OREL & R
EOMENEHPHETH -7 (ANOVA, P<0.01),
—k XYLty F a2l Ap. composticola D\
FTNTH, 20 CTHARDIIREICARD, HiHE T
15CT, BETIFE29C TR E 72 (K 11),
B LR L OMRIE =t 2 7Ly F 2T
1% 3 kBT, Ap. composticola Tl 2 R Tl

N [2F

& (NH4"+NO3™) pg/ghb

ARFE+ =27y Fay

SR + Ap. composticola

0.08 B B
& g "
Q. - L ] L
= 0. 04 -
E
=
0 Il Il Il | Il Il Il L
10 15 20 25 30 35 10 15 20 25 30 35 10 15 20 25 30 35
x, M (C) x, WE (C) x, HE (°C)

OO Rhizoctonia DB TR S /- A RE s %

(NH: + NOs™) @ 21 H o=

VXY % i BE D R

20CDH T LD D BARRE+ =R TV L F 20D 1 ARLERIRE +Ap. composticola® 2 AL, MMENEA L7z W]
BEMEDS & o 7o D THF I M BRI LTz, ¥ RV EORBRIFIEER 2T, BRED OIRE ~ORNFi#IE3RIRE +
=B RX TV LT a2 ERIRE + Ap. composticola TH 4 FE (P0.05), IRORXTHERTE 7, KIRE+=x7¥1
T F 27 : y=0.4896-0. 0454x+0. 0011x2, r2=0.5519, SRIRE +Ap. composticola : y=—3. 1061+0. 4403x—0. 0198x2+0. 0003x?,

r?=0.7649, 72721, xiZBE (C), vITEHRE (ug/ehh).

00 [Wokl & [HHHERY] OREX (47 24) OEEEIE (NH + NOs™) OMIR
TR REZE R (ug/alth)”
AVER X Rhizoctonia Botrytis
15°C 20°C 25°C 29°C 15°C 20°C 25°C 29°C
H DI 0. 089 0. 063 0. 044 0. 055 0. 169 0.423 0.324 0. 398
H+=tx/H%LErF2u 0.054 0.041 0. 035 0.1199* 0. 186 0. 059 0. 127 0. 149*
(0. 035)¢) (0. 022) (-0.009) (0. 064) (0.017) (-0. 364) (-0.197) (-0. 249)
B+ Ap. composticola 0.023* 0. 097 0. 048 0.064° 0.075 0.132 0.070 0.125*
(0. 066) (0. 034) (0. 004) (0. 009) (-0.094) (-0.291) (0. 254) (-0.273)
a) WH=txI¥YLEvrF=v, H+ Ap. composticola
b) 21 HMIZHH SN ERORER,
c) fEIMNOHIEIX, THOHZ OEFZEND [HHRR] OZNEZ5I\WobOT, ESE#L L ERZOHERE TR

T AOMEIE TEOA] 10 TH+BER OFRERENDIRNT LERT,

d) SKHEDS L, MEDRADRRMEN & -7 1 FEZERS L Thtal ot Lz,
e) SKEDSL2E THEDRADARMENH 7D T, MEHHGH Lieh oz,

W oxE TR+ OFFESHRX (THoA)) EARICRLD 2L E27T (DunnettOZELEE, P<0.05),
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fHT& 7

goooooad

IS TIEEY OB L 5 2 2 BELERN
D1DOTHh5bH, AW TIX, Rh solani & Bo.
cinerea DWREFHE L, ThHLOREEATS
— kR TH Ly F 2y E Ap. composticola D
FHER L OF, W& REIC X AR b o 2R o s
YERNCX 3 2 IR OB & FEERIICIR 72,

10
E
S ool
[a
\Ia\i
¥
Q 0.01 [
i
= —kxIsYrLEvrFar
0.001 [
0.0001 : : : :
10 15 20 25 30 35

x, {RE(C)
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1) WARAETE & MRS 5 I O

Rh. solani & Bo. cinerea \W5:4F O el i
BHRG o T/ WA 25 - 29T, %HAX20 -
25 CTHAREFRENRRIC 72 (K5)s 20
HMRIBAOMmE L HMHETH S (Blakeman 1980,
Sherwood 1970) o 5 o> ¥E5H O I W iR EE b 4t L f
BTHREoTwe (M6, 7) =kATH LY
FavyOZIE 28 CULLET, BMAFEOHE L —HL

Ap. composticola

10 15 20 25 30 35
x, R (C)

00 Rhizoctonia D71 5 LRI BIF Bk Rx 7Y L F 27 & Ap. composticola DG (R=Pf/Pi)

VRS B T BE

FRE 2FENTIUCONT D, IR DIRE~OFEREYFIEA SO (P0.05), =X 7Lty Fav@y=
-0. 0268+0. 0418x, r2=0.8593, Ap. composticola : y=—4.2263+0.5363x-0.0131x2, r2=0.8581, 7-77 LxIZiEFE (C), yi&
N IS ORISR T, FAMRMGIS T THER, HEERIZ5 % EHEXK M AR T,

0.6 —
AR D 7

& (NH4 " +NO3™) pg/ghh
= e e
o w S
T T T
——

°
=
T
T

0 I 4 I I |

PN R o A P AR

SRRE+ Ap. composticola

SR

10 15 20 256 30 35 10 15

x, E (C) X,

20 26 30 35 10 15 20 25 30 35

R (C) x, RE (C)

0 10 Botrytis DFRECTHIIL S N7 MEkREZEE (NHe + NOs™) o 21 H B OBEITH T 5 IREE DB

SRR DI, ARE+ =X 7Y LU F 2 U LORIKRE +Ap. composticolaD W LD T AT, EHRENDHIE
FE~DA G R ER IS S Lo 72 (P0.05), 3 v RV EOREEITEERE 2T,
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72 (Mendis - Evans 1983, Pillai + Taylor 1967a) .
Aphelenchoides &M OB EIREEIIMIC L > TR
LhAZENPHMBLENTWS (Huang et al. 1972,
Rossner * Nagel 1984, Wallace 1960, Younes 1969) o
48|45 5 N7z Ap. composticola D EEIREE D 23 T
1%, 20 CL9 20 (Younes 1969) & 0 #T
HOTH o7z
2) WEMIUT L 2 EFHOWMBILIERIIN T 5
T D R
(1) Rhizoctonia DYt
77 ANTHEK SN 2 BREER ORI 5
BEDEEIL, HOADKXE, KH+HROXE TR
o720 WOADXTIE, 15 — 29 COHMPHOMEE L
EBROERBEIIEE L eho7 (K8), TXTO

00 Botrytis DRABRIZBIT 2 HEBRESE LR
(NH:" + NOs™) 1233 % M il 0 3 24

SLFRIX M AEZE S (ug/gh)) ¥
WD I 0.329a
Ht=tx/¥vtrFay 0. 130b
T + Ap. composticola 0. 100b

a) AODEEXDOEIKEDT—F%T—L,
X128 & LToHHT,

. R UEXT 2T EICEAEEEN 2 (Tukey D
I, P>0.05),

158

10
.
= u
S0
(a1
Pl_\a
3
= 0.0l [
gij\l
i RSP LY Fay
>
0.001
0.0001 : : : :
10 15 20 25 30 35

x, M (C)

55105 75 (2006)

HT AT, WBOHEEY (TV77 V77 Eta—
A), ROBMHBEORIIY 0L TwictEx
bNb, 0T, EDOMMETHRARPESLLIAETE
L, WEIEBRRGZRESLHICH T L OYERIC
FELWREEYD 5. RIKRWIC X 2 BRI
I, BAROEFTHRE L ETREICEEShL LE
AoNBHDT, WERIMFERFIET S E, WIZX
LD e, ML LT, mENTHE
FROBODSH Lo 2TREENH L. —T, B
MltgE & HICANAK T, EREICHTLRED
WENAEThoT Thbb, =47 L vy
F a2 DH T ALTIE29 CT, Ap. composticola @
BT A T2 CTERENRKIC G772, Thb
DI, H T ANTDE 4 ORI OBEHEER O %
WE (9) I8—H3 5, SHIT, 29T & Wi
B, Yr—LRARIIBIE=A T Ly Fa
TOWBEORBREICD LTV, —F,
20 CE& w9 iiElX, Ap. composticola D ¥ — L
BB 23CTED D LK. ZoENI,
HSANTH508, g, Y*—LVT1H giheiwn
BB DE DB LI20hd Lk v,
25 CoA T 5 TIE, RERUIH O TR IR EEAS
WABRSIEL, TORBEPET L7272012, &
HIIZIZ 20 CL D EEL TV 720 THA 9. L
MRS, I O RE IR TR S R

Ap. composticola

| | | |
10 15 20 25 30 35

x, i (C)

O 11 Botrytis D7 T ARBICB T A=k Ax 7Ly F 27 & Ap. composticola DG (R=P{/Pi) I

X9 % i E DR

B2 FNTHIUCONT D, B BIRE~OFERERIRAE O (P0.05), =7V Ly Fam:y=
-40. 136+5. 4505x-0. 2407x2+0. 0035x3, 12=0.8476, Ap. composticola : y=—11.4462+1.2271x-0.0310x2, 12=0.9734, 7-7°
UxITIRE (C), yidkHZEats R mIgFE s THAEHZ I TRR, MBI %EHEX M %2R,
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DRRIZZ 5 7200%, SKREREARITH T 28R o#
BEVPEOWETRRIZERD, HBRELT, FRO
HFIZE R ONT-HABEBEROMRILI R RIC R o 72
7eDThHEZEZONL, fiame LT, RIRFEIZX
B AW R TIE, SRR IR ORE % W L
THENICRESEROEBILREIEET L L E 2
biMb,
(2) Botrytis D&

WOARDY, WEMHRELBIZANTZLL A T A
DWTNTH, MARRBERF IS HIREO RN
HREThro7 (M10)o WOADH T LT, 15 -
25 COMBENERBIHE L b o720E, 20
IEHIP CHRAETHESIILALH L TH o727
vEEZONDL (K5), BKREWT LT, Bo.
cinerea DHEHRMPIF LA EEFT L LW 29 CTH W
S ODOEZEPHM SNz, ZhuE, JEAZREKS
O AW AEHIRTNAKDHE L7220 LEZ LN
b0 WEMBEANTNT LT, BBEDLIHIC,
MU & B BROMRIEI DS W, B
LHEFBRDOECDVRINTE P o72EZ BN,

3) SRIRHNC X 2 AW 0% TR A TER
I EROMARLIZHE T 5 ?

S OREETIE, Rh solani + =t A 7% L&
T2 D29 CORBXZE, B +HRoHRX
T, BOADZNL ) BREREVPAERIILL 25
Z &3k A o7z, Chen - Ferris (1999) &, Rh.
solani + =t %2 7% L+t »F 27X Rh. solani +
Ap. composticola DFRERX T, WOADZFNL D E
COEEVPHHSNIZLRRTVSE, LarL, ME
W+ HRROBRERX L EYOADZENE DEFRED
AmELTEESND, BREERERANOHRIRDOE
BREELL, — AL I3SRARTA AR R O J5 SR B
Wtk v /N& W (Ferris et al 1998, Ingham et al
1985) o ZDEHEO—IZE 4 DEW D Hko C/N
HOBENIHDEEZOND. HOMAWD C/N
WL OB OZNIKEN LI, MEWERURE
DIRFETHHDOEE DL BGHEITLELTLER
B, BEMI VAR TTLIE2ERT 5, Ak
WEHEAELTHERLAEEDY S, B 2P
T5HZET, MRS TIEROERIMICHIRT % &
Exbohb, MEEMESRROSED C/N L 6/1
BET, MoOMRED 45/1 L) KR&EWzoH, fHouk
HE R EFKE TIEPICL (PN T 5 (Ferris et al
1997) o —77, SRRWEEHR O C/N T

95/1 T, HARRE® 9/113EV, - T, MWHE 45
ELCHITE 28 H RIS v (Chen -
1999, Griffin 1972), MARREEZERAOMB O H
BREEAVIN & 2o 72D JRRNIZ I, EBRICH W20 T
L DBBEARIM OB AW 5722 DB o
o ARIDFEERTIZ, MU - SRREME - REDT
RTOMERFIZBNT, Y X =L IV I TFTLDOKT
R OBIHRDPMEAD 5 720 W LMREED H T
LD DMED o 720 BIZIE, 20 T D Rhizoctonia
Bo=—ttx 7% Lty F a2t Ap. composticola
DH T LTOEEIIH/ % 288, 1427/g T, v«
— L Tld 2144, 2779/gWTho7ze 1T LTORK
FEAME A o 72D, BEIAT o 72 & o THEES
WAERNZIR > TV 2 LI X BTHENA D 5o
SERAEFEANOBROBERDINE 57289 —D2D
R E LT, #T7DCANTZHEYO C/N A%
Z5BMN5b, Chen * Ferris (1999) 2k 5&, 715
DZANT GO C/NUHPKREL LD E, HO
HEANTH T ATREREEEINS L Lol
CORKIE, RFBICHSRTERIDRIRDE, W
o 72 AR SN2 EBH O ) B EUSRIRENICEIY A
FNTLEI®IHZ, HRWIH T ATHRILEN
LIEMERRDBMLDEEZ ONL, —FH, MRl
L BICANTZH T AT, AP C/NIIZX
DIMHAER T IR T 5205, BMBEHIFIIWE R
%) ERBEROTBRINETDLR VD, 774N
DIMEREEFEORIIRNE VT T, HEELTHE
X2 ERILOBIENEE -1 EZOND, 4
DFEERTIE, MRPTARILT 2 E2F 0= 2 W EhE
HBLAWPL IR0, Al (TLV7 7LV
7EElME—R) OC/NItE 35/1 LEDICHEEL
720 L LEBIZ, HHICX 2RI/ E Do
7o HBMO C/NIz S HICERELTWRIL,
V2L OEREMHTELMREND L, L2 L
ZOWEE, MEAEL L 22 SR ORICID
AENDLHEIHRIMT ELERH Y, 00, EF
OHERBEESE (3 HIC—E) XhiElLaidh
X bhv, EREBERERANORKRHEHRROT
BREEDSE F B et & 13, Ml & SRIRE 3 o35l
ROREII DI BRIETHLEERZ LMD,
Z DFFAFEREZAT O IIZERR (FE) ICEL L
KBLETH D,

Ferris
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0 0O00O0O0O0O0OOOO0DOOO Filenchus
ooo

ooooooo

Tylenchida H# W TlX, Anguinidae £t %
Neotylenchidae B CHRIRE EMEOFEAH 5 L 5 25,
Tylenchidae B Tl RIRW AU OFIEIZOVWTHR
DN T VT2, SO L, BHRIEERED 115
AREARORBEDOMIZERC, BRI & L Coilitg
DOFIAIEIZB W THEIZ R > TWd, BERD,
Tylenchidae Bt OFR B B b2 5 HFM T TOREA
BRI BT, MBRHEEOROBERTH S
72 TH A, Tylenchidae Bt O HAFWIR % H &
T5ZLIIMEIRTWDA (Sutherland 1967,
Wood 1973a), SRIKHREAZELT S I LId%EEI
FREH S T,

CO LX) mRRoOBT, FEHIREEMEETT,
s 242 B9 % Tylenchidae o 1 flids %
WRWAZEAT LI E2HALZ (K12, RIK
HErEAETIHMELTCOREOMIEICLY,
Tylenchidae FtDEREIZB T % HE 2 HHDH S
LWfFsNiz, 22 TET, ZOMUOBELKE
7% L C Filenchus misellus £ [FE L720 KIZ, ZO
MLIRIZ 9 B 10 kORI 2 PDA L THASEZ
Bt OB, R A AROBREREL, e L
Th#E R RAEEH OS2I T 528 T, RIREE
PRI E LCORFEOI AL X ) & L, £
OB, KFLE LT, e LTl aRIRE 2B L
Wi, ZOMBUIBIREERD R, R A XK E
<, BHAMIRmE EE 27z, T2, SRIORET
& Fi. misellus D322, BEHHICE@ICAERT S
FRIRW AL, T4bb, KD, TTHRECH
Wk xS Lty F 2y (Ap. avenae) 12D
THEMRORER FIFRFIZIT > 720 ZOHIE, =& %
7% L+t »F 27753 Aphelenchida H @ Aphelenchidae
FHZE L (Hunt 1993), Fi misellus (Tylenchida H,
Siddigi 2000) & XA FFMIIKELS R RS-0 T
Hbo SHIZZO2MMOMMIL, LEHEED B
WIZHE AR5 (Walker 1984, Geraert 1991, Hanél
2000) HE->T, =k AT Ly Fav KT
% Z & T, Filenchus JB#ROAERE AL Z L1
fEINCCE L LR L $72, 2MORBROAR,
HBIFYEDE %, S EH W 7SRIRE RO 4 Bt o
BN X o THHPL &) kA7,

5105 75 (2006)

012 FEREEH FCHRIRR W% 2 3 % Tylenchidae
A

FHORENZE A Z, BOKENTRRAEATZIN (4 #)
R, A FORWEIZA 7 —/L (100 um),

SR PR & L C D Filenchus J&#H o A: 1
BT 570121, INOHASETTHRK
WEBZEBL T2 0E» 2R T2 L0E0DH
b0 TDDHITIE, BRN—ZDONTHEMTH S
PDA 72 Th <, 1 Th, RRHEEAELL
BE OO Y AR UENH L, 22T, 5k
Wk U7 ST oK Fi misellus, & O'H
RO E T 5 IR o BB A S FRIE L 72 3 8l 5 Rt
Filenchus JEFMIZDOWT, PDA K UHEE v
TR TORMY A L7z, Jik o Fi misellus
L=tk Ax T Ly F oyl OlEBERBROMEE D
5, ZMNb Filenchus JEO#HIETRT, PDA K
CHEOB G ITB T, MWHEEERE LD bR TE
TRBET 5 & DRFEZ VTl EBRORERTI,
FREEENE Sk @ Fi misellus 1 %%, EHkH ko
Fi misellus 1 %%, Fi discrepans 3 5%k VR
WAL Filenchus J®® 1% (Filenchus sp.) 1 %%
(#7) Z2owT, 6, 7THEOMRKELS 272
WAOBMM, RO PDA L8R (CGHIOK
K PIEIEALTER) L O TORM OB
BHB L7, E72, MEBRD Fi misellus 1 R
IZ2WT, Chaetomium globosum % /KRB & L
TR L EOMERE, Re2MHLEOHE
WaRA L7 TSSO CHK L 72, 2 DBHIZ,
Ch. globosum %2 L7234, PDA IZH-~_+t3Eks
HC Filenchus B#R OBEFHAZE L RN T & 28
TR CBISR SN2 720 TH b HIHFIEA -
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00 SRERCHE L 72 Filenchus &3 o0 2 H4%
i EA R R H iiihig PRAEIF
Fi.misellus 10 Fin B EET 20004E11 A
Fi.misellus 2 AZNVT VT4 7T A FIEHT 20014F 3 A
Fi. discrepans 1 KZEHH w T 20014F 5H
Fi. discrepans 2 KZEHH w T 20014F 5H
Fi. discrepans 3 A XM w T 20024 7H
Filenchus sp. 1 DN N N 2002411 H
a)  AFCLHEE,
b) HHRFIE, HAATEOMER R 1 8E DHESL LT,
c) =ER7V L LOEGRER T L 7R
2R E LT, TESEMICEALLY A XHED,
& L CORIRB R RO SHEE, BBog K|
B> TABIZLATREND 5, S 51T, X— = X
V= IR CRI A I T B B OBEIZ OV T b E v
i o o |
RIL7ze 2O, Hb T S 2 AR mor e |
| .l | Lt
ORI R O o (McSorley 1987) Al %) | J h;
AU L, ZORE, SIREI ORI T O o el
! |
SO % AN IERES S 5 W HEHED S % 720 T B | 4 -4 .|
00000000000000 FilenchusO 00O [f|ﬁ' ¥ f
Jin bl | :
ooo | _'! I,r-' | [ I f E
1) MR E ik ' c i
- - " A
& O WAL R ERIE N ORR e HEN & & 3¢ B

2000 4 10 BT8R L 72 R IRE A D Filenchus J&#
H1% 65 C T L, Seinhorst (1959) Mk X
> T TAF B CREEL, K7 Y VEHIcE
L7zo STV VEHADKATLINT— %
TEBL, M 21 5, MESBHICOWT, AEWBEHMEET
THEEE 200-1000 TIEEEOBILE K VTl % 47 - 720
2) MR EER

DRI BB IR NSRRI L2 (IX113)
fREIE 340-400 4 m TH o7z (£ 8), HHHBE, M
HEOEAYIN L7z X 9 RT, DSHIMMTH
o (BEIFPH 72 u m)e HEFEEIROEEIL,
Z ONEDRIGOR 5 TH > 720 HBIBABEEROIE
RRIIHERIRT, BELICELRO o7 BlE, K
WSR2 LT e, AT IS IE 4 ROMTEATTED
L7z, WEBRIGMMCTIEAS 1 ¢ m DUF, ZH#EIE
METr 77Xy MITH- 7, VAEIZT 692 %,
BIBFEOR S L, BMIALOKIEL Y Hhh-o
7o HElx, MEZIZIZM URRENEEEEZ AL TV
(X 13) s RF1316-340 4 m TH o 720 EHIE
RRBEBWM LTV TR EEIIEALEET,
B2 umUTTHolo BEMDHEDMF

0 13 FREEHEAE A & PREE SN O TETE

A MR R ORSETS ;B o MR OIPER KO ;
C : HERR R OZERNEDES ; D : MR o2y |
E : Moy
A —E, A, B, COEEIZHDHEHDIFE20um, D
LEDOTHICH D DIX100 pm&E7R9,

(#%8), MREHENE A & PRI S N7 HUfd (R T D it
JEREfE X, Brzeski (1997) 2% L7z Filenchus
misellus(Andrassy 1958) Lownsbery & Lownsbery,
1985 D 22 AR L M L b D% o720 hELRE
R, BEEKm> SPHEILE TORME K Tail/V-a
i, FREEOMEERED T2 Brzeski (1997) @ 22
TEARBEDOTFHME LD 10 %K E WA, FidE oA
DfEIZVTN D, Brzeski DEEHORKMEL D B
INE o7z, Brzeski (1997) 13 Fi misellus D HED
ERIZIEER L TR, ORI L EE
DN EAAS Brzeski (1997) oFh &L A E—
BT 5720, HEOHIEMEEEL, Fi misellus T
BB LRSI NI,



176 HALEZENZE L v & —WF2ERkE 55 105 5 (2006)
00 FfrREEHENE CEREE L 72 Filenchus misellus (Andrassy, 1958) & Brzeski (1997) 23R4 L 72
Fi. misellus R O T TEN & fE
Tt B HE AT oD 8] (A e Brzeski (1997) & 22/ AR
i3 liid i g
(N=5) (N=21)
YH) S.E R Bk ¥ S.E Rb Bk EH S.EY B BokY
L (FE, um 330.4 5.2 316 340 357.7 3.6 340 400 320 11.4 264 371
L (BEERSCH~ ALY O BEE,  wm) 268.6 5.1 255 280 294.4 3 281 330 269 8.7 228 310
a (KRR AEIE) 3.9 0.2 34 35 27.6 0.523.931.3 286 0.8 24.6 32
b ((AE-AEE) 4.1 0.1 3.9 4.3 4.5 0 4.2 4.8 4.1 0.1 3.7 4.5
c EKETRE) 5.3 0.1 5.2 5.7 57 0 5.3 5.9 6.1 0.3 4.9 7.3
¢ (BE - ITMEHANE) 7.9 0.2 7.4 8.5 7.9 0.1 7.3 9 7.5 0.5 5.2 10
V. (BEESES~ PP OB L, %) - - — —  69.2 0.2 67709 69 0.9 65 73
V' (EEE SR~ PR O BREE L, %) - - - = 84 0.281.485.5 826 0.4 81 84.4
T HEEL %) 39.2 1.2 36 43 - - - = — — — —
A#HR (um) 6.8 0.2 6.4 7.2 7.2 0.1 6.4 8 6.8 0.2 6 7.5
BER (um) 80.8 0.5 80 82 80.2 0.873.6 8  77.9 2.1 72 89
VB (EEERES~ T AER T LOME - REE, %)  48.5 0.8 46 51 46.6 0.3 43.9 49.1 44.6 0.1 44 45
SEER e ~EE R DB O BERE (um) 60 1.2 57 64 61.3 0.753.6 68 535 1.5 47 61
H-v (BEERSEOm~F2PI O BEfE, 1m) — = = — 247.4 2.6 234 217 — — — —
V-a (B2F~ALFIDRERE, wm) - - - = 47 0.7 42 54 — — — —
ZpEfilR (um) 13.2 0.2 13 14 - - - = — — — —
Bl (um) 3.8 0.2 3.2 4 - - - = — — — —
BE (um) 61.8 0.7 60 64 63.3 0.8 58 72 543 3.4 36 66
Tail/V-a (B +V-a) - - = = .4 0 1.1 1.5 1.2 0.04 1 1.4
FHER S~ SRS OB (pm)© 64 0 64 64 67.7 0.9 62.475.2 — — — —

a)  220RMIED VI,

b) Brzeski (1997) ITRENTWI-FEHE(FE (S.D.) 25 FEL,

c)  FNFEHIE,
d)  RRFEHIME,
e) METIX3, METITI8MEIARTORME,

OO0OF. miselusOO000000COOODOOOO
goddddooooooooooooooo

1) M Tk

(1) MR L 728l &SRR

BRI W72 Fi. misellus ', FREEHEN A & $REL
L7z B 1 A2 RFEE T2 R/mE AW
Too Fo, WD, AR SEGERS I RE T
REPORUE SN = ATV L L F 27 ORE
Tt b BRIV 72, B L -8RI 9 FE 10
W<, HFH D Agaricus bisporus, Coprinus
cinereus, Pleurotus ostreatus (¥ 7% 7), T3
W ® Chaetomium cochlioides, Chaetomium funicola,
Ch. globosum, HE¥YIREEE D Fu. oxysporum f. sp.
conglutinans, Fu. oxysporum f. sp. cucumerinum,
Py. ultimum, Rh. solani THb, ZD9HH, K
B4Rk, 528 TR L L9, Aphelenchida H
@ Aphelenchus )&= Aphelenchoides J& %58 O 15l
WZ#L7-®WTHb, Ag bisporus & Pl ostreatus

1%, Fi misellus & [6 U Tylenchida HZ)& 3 2 flfi
OB L KBS 5 Z LSRN TWS (Cayrol
1962, Tsuda * Futai 2000), 7272L, PL ostreatus
FHHEHAER E LTHHAS5N TS (Thorn - Barron
1984) . Co. cinereus & Chaetomium J&® 3 #iZ,
Fi. misellus % AN HEREE L 7R HEE A ICA B L
Tz, Ag bisporus, Co. cinereus, Pl ostreatus, Ch.
cochlioides % U° Ch. funicolal3, 5 4 IFO30774, IF
030628, IFO30776, IFO30576, IFO31835& L CTHH]
BNFEBEEIERT 20 S 24t & 7z Mo SRR R IZ
AL 3 SR 9 B FFE S A S 3Rk S 7z,
(2) HE=ROWE

Rh. solani %f§ & LC Fi. misellus & =%t % 7%
Ll rFay e ik, &4 2BESATTHBL
720 —77, 10 &AM PDA ¥ty (FERBE 15 %)
Z10ml 3 E L2 EZ IO mO A I AL ¥ — LI,
HRIRE 10 koWFhr 1 o2 EB L CHELZAT
SRz, gD Y v — VAR > Thd, 28
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1000
=
B3
100 ‘I‘ ‘}
=
g i
i:, 10 F + _} -}
5
=S
Eis
1 -
0.1 ‘ + +
Fu. co Fu. cu Py.u Rh. s Ch. c Ch. f Ch. g Ag. b Co. ¢ Pl.o
T3 S THEH EiE ]
fif kR OH

014 25CT40 HEAIRHE#E TH2ZE L 2o ok (R=Pf/Pi)

M 12Fi. misellus, ARE IZ=% %Y L& F 2V %&mFT, Fuco, Fu.cu, Py.u, Rh.s, Ch.c, Ch.f, Ch.g, Ag.b,
Co.c X ONPL. o %, % 4 Fu. oxysporum f.sp. conglutinans, Fu.oxysporum. f.sp.cucumerinum, Py.ultimum, Rh.solani,
Ch. cochlioides, Ch. funicola, Ch. globosum, Ag.bisporus, Co.cinereus N Pl.ostreatus Z/,R9, EHIHRIZBITH

FEPRIL, 7 — & & A L7 D95 %R HEK M &2~ 7,

OBRTNR,E, T r— 1L 1HUC 30 HE oM
L7zo EOMH-{HROMELEIZONTD 4 K
(Yry—V4at) ZHELZ. Y¥—1%2C, 24
FRFIRE R OLMIcE &, 40 ARICHRIRER— V<
YIREFCH L2, Yy — L RIS R A E R
AL, WA R=P{/Pi (Pf XM EMAE, Piids
VAT 30 0H) 25 L7z, HESELLT57
DT — 5 e REREW LM%, BEMEERICNT S
MROUEE & Wk OB ERE T 5720 2 TR E
ANOVA #4757z,
(3) R4 X EPEEDRE

B OWE % # 2 7MRBUZ DOV TR A X &
Raff Lz, TolERRs/5720, KM
- BHROMEEIZOWT A RESOME 2R LE
b Tz, B8 L 7-# % Seinhorst (1959)
DHEZEoTTZ Y Y VITHEIBEL, AATLINT
— M AR L7 KA - ROMAEIZONWT,
MEAEZ 2R A 72 10 BHO MR DR R & e KRR %
PAMBE T TR Lz F72, MIEZRET 220,
42 55 100 BEHO B IZDWT, MDA % fl 5%
L7zo kA4 Zi2onT, 10 kO FEHDFE R

At

Pl ostreatus D 2B RO KIS

0 15

c SR EER L CHEINT SFi. misel lus,
CESRICHE ShWBR SN =X LU F 2y, HlifEEnD
AOFEE L RT, KFDR 7 —/E0$1$H 100 um% 779,
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ORI &, B BEREER & OBICE B 2D D 5 2,
Spearman DNENAIBEE: THIE L7z. HEIZOWT
bR & DO OB OF % <720
2) A% ES
(1) Mg

BEHER I B MUl & bk & OB O HAEH A
AEETHo72 (ANOVA, P<0.001), Fi misellus
T3, Rh. solani % i { & COMPIRERRT, 40
H#%OMIUERES MR B0, Y v—L) 2T
B0, BREERAS 1 & DK< %2 o 72 (Fu oxysporum f. sp.
conglutinans, Fu. oxysporum f. sp. cucumerinum,
Py. ultimum TOFEFIZH 0.26, 0.94, 0.0, ¥ 14) 0
LaL, EMEEORKTNTT, WiERidl1 %z
H -7z (5.8< R <38). Fi misellus 3, #offaR
Td 5 PL ostreatus DA% b|AL T, #IN,
gL (W15, —h, =tk r¥LerFay
T, HPWIER O 4 %R EHTW D Ag. bisporus
THIEELIE» > 72 (R>50, X 14), —F, T3
WD 3% (Chaetomium spp.) TIZHFEF IV H
TRETH 72 (I<R<7). F72, #HFH 2, Co
cinereus & Pl ostreatus TIXHFHIFED 1 Kl CTd
=72 (Co. cinereus Tld R=0.31, PL ostreatus Tl
000 =EAZH Lt rF a0l it PL
ostreatus DWW, HAEIN, T o7 JHIGH
T&Lhorz (M15),

(2) kA4 XMt

Fu. oxysporum f. sp. conglutinans, Py. ultimum D3k
B%IX.® Fi. misellus &, Co. cinereus, Pl ostreatus
DFBEX D=t A7 Ly F 2700 TIL, 1%
LNTAMREDD B o oD T, R4 X LMD
WREFAHE 0 SBRAE L 720 Fi misellus Tld, B L
MR R DR B OV KRR & O B AR
DoNLno72h (K16, P>005), HLHBEGHNZE R 5%
094 &£ 18H - 72 Fu. oxysporum f. sp. cucumerinum
TRALNRBOERE RN (F3 325 4 m)
T, BIHEARE TH o 72 Co. cinereus 2> HFH
TRHIIAREDHRKRTHo72 (FH 412 y m)o —
W, kR T L F 2T, KREERRIKIED
WD DSHIRNEER & A D o 72 (K17,
P<0.05) o EHHFEDIE D Rh. solani TiE, #EHO
& (573 u m) LARIE (25 4 m) BIRKICHR -7,
—7, W IRAKIZ 5 72 Ch. cochlioides T3k
£ (480 pm) &RIE (19 u m) dWNTH o7,

Fi. misellus B O, SRR RROFESEHIZ

55105 75 (2006)

420
u
100 | Co.c
= 380
3 Ch.c
i ‘n
X 360
5 Ag. bE Pl.s A
= A Ch. g
& 340 1 Ch. f O Rh. s
O
320 rFu.cu
300
15
14 A
Ch.c CAh g
B L
3B Ag. b .
E-E |
¥ 12 |g - Co.c
K Fu. cu Pl.s Oy s
i O
S
H
10 1 A
Ch. f
9
8
0 10 20 30 40

Hr AR (R)

0 16 Fi misellus \ZBF AWK ELMAEE (B) B
FOERKENE (T) & 0Bk

HOARIOFR/RIZX4E R T, ONHEDFERE, ABT
%, A TFH, RBEROHNBAE L TWZDT Fu
oxysporum f. sp.conglutinans & Py. ultimum DT — X %
AT BBRAN U, HRSRIASRINE I T D 4 K8
DT —F DY TRY, B L RE R O KRR & O
WITE RN (KR, SpearmanDIENFHBIFREL o
=0.429, P>0.05 ; {KiiE, =0.084, P>0.05),

£ 721 %F TEAL72A, Th LR L oM
WCIIRAREME»RD bz o7 (P>0.05, X
18) = kA 7HLEryFayTR, LORKTD
D E o7z BIET, HiE¥uTholz,

3) % £

(1) MBOFE LTORIKK

WERHRN O HIM§ 5 &, FiL misellus 128 > TH

Wi Chaetomium J& O T-2H, #E L -&To
HT-H (Ag bisporus, Co. cinereus, Pl ostreatus)
T O 9% )58 @ Rh. solani TH -7z (K 14), 3t
BIYIC Fusarium J& & Pythium J& O KE¥y 9% B &
AEGRETHolzo WIHRLAKREOHBIIAET
F%ho727%, MORWORBRX THELNAHRLDY
Fu. oxysporum f. sp. cucumerinum T L 724 R
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600
580 Rh. s
Ag. b o
2 560 L
3 |P:)|y' u
= 540 t
oy
= Ch. f
Q 520 i ’ O
= Fu. cu
e 500  Fu.co
a
Ch. g
480 A
Ch.c
460
26
m]
25 Rh. s
24
)
= 23 F
et Py.u
[ L
ug 22 [ -
X 21 F Ful.jco O Ag.b
ﬂﬂg 20 R Fu. cu
#H 19 N Ch. £
EERN :
18
Ch.c, Ch. g
17
16

0 100 200 300 400 500 600
BHR OISR (R)
017 =t A7 H Ly F a8 aHHHE LA
E () ROwXKKE (F) ok

HOARIORTIIKI4 LR U, OPHEWIFRRE, AXT
FEH, M7, BREEROENRE L TWZDT, Co.
cinereus & Pl. ostreatus OF —Z X DIIr SR L
7o BIHRIIARIREICBT 5 4 KEOT —Z O TR
3, BitsR L (kR (Spearman ONENAHEIREL 0 =0. 952, P
<0.05), AR L KR (0 =0.905, P<0.05) DWFH DR
ICHAERIEOHBENRS 5,

DI HBRED/NES L, RIS, Co. cinereus % Ch.
globosum T LM BRI KE» -7 (K16).
—77, HROMIED B L FE Bz R h o 72
A (B16), ZHid, N2 REE L T/l
DARIEDS, FOWROMEIZ L S hofifkk h Kk
ENo77zDTH DN D 5.

BaEER, SR OMARER & ARTEO MR A 5Kk LT,
kAT LY F AT o TORVEEKZ
iR R # O 4 #3 X T (Fu. oxysporum f. sp.
conglutinans, Fu. oxysporum f. sp. cucumerinum,
Py. ultimum, Rh. solani) &3TFH D Ag bisporus
THhHo7: (K14, 17)0 —7, Chaetomium J&DF
W &, Coprinus /&, Pleurotus & DT HIZAE

25
Ch. f
A
20
< u]
~ Fu. cu Hp| Ch, g
@ 15 | © A
& Ag. b
Q [
ot A
) Ch.c Co.c
# O u
5 Rh. s
0
0 10 20 30 40

MR (R)

0 18 Fi misellus \ZB1) W53 & PEHE (&R
WED LR OEE) & ORIk
BOAMOFRIIHI4LEFC, OPEWHRRE, ABF
$EE, A TREERT, MBEROENRE L TW D
C, Fu. oxysporum f. sp. conglutinansé& Py. ultimum GO
— ZITHRE AT HERA LT, BEFERIIESRIREICBT 5
4 KAEDOT — X O TRT, HFHE &I A OB
M D AEE TR (Spearman DNERTAHBIFREL o =—0. 405,
P>0. 05),

%fH &%z b7z, Mankau - Mankau (1963) %,
Pythium B % B WPRER 0L L 3=t 4 74
Ly Fadileo TRVIHTH LD, BAEROS
CERNHELETH B LRI L7z, 4ok Rt
ZoRHMEBBR—%7 %, Pythium JBEHIZD
WTd, kR YLy FavilesTRVWHET
HDHEDOHENHY (Townshend 1964), Pythium
IR CHIERDSE o 728 T 5 H ORI R YL &
Zibhb,

R 75 A VAR BT, HRB: b S5 A 38 7 AL
WZHET B MR I 2 TR T 35—
Jiy BRI 50 70 T A 2 C R
KPR B M5 T WA (Dropkin 1959,
Sano et al 1983), L7*L, W OREBRTHW%
REEM® Fi misellus \I22WTIiE, Mk & W=
EDORMICABRMBEIMIE SN Zh oz (X18),
hiE, BioRELE 40 HLE L, MK
RIS U o b s+ 52t L e 2o 727280
THLWNEMDS D2, =X 7Ly F 2y TR
WARDHEEIZ X 5 FTHEBERAE 572 L 2o
oo Thi3fiomMsEEOME LD —HT 2
(Townshend 1964) . =t % 7% Lt v F 27 Tl,
SRR O L ) b, FRRESOWHI &M
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T HEORBIZRESCEETLH-DEEZOND
(Hansen et al. 1972)
(2) BHIZE 5 TO PL ostreatus W IXHH
fif 2> ?

Pl ostreatus ® W 5t 1%, Rhabditidae #} %
Parasitaphelenchidae B OB 24 5 2 LA
5N T3 (Thorn - Barron 1984, Mamiya 1997) o
% 72, Totonchiidae FtO#HIL, RFOTFE K% E
95, WhiZEHiZHasns (Tsuda -
Futai 2000, #HAME) . PL ostreatus D%k id
ostreatin & MFIIN 2 W % 70 L, L& BB
&4 (Barron - Thorn 1987), W HRIZH 2 HhzE %L
CTHHEZHHR L, #H1t3 5 (Saikawa - Wada
1986) o S HIDRETY, =k A 7H Lty Fay
BAFORRICHOZ O THEASINZ20 (X
15), MEOMIERIIETICR-72 (K 14), *HHE
B Fi misellus 3ARBOR A ZHEAL (K 15),
WL 7. (K14), $- T, PL ostreatus it Fi
misellus |2 & > TH#EZMTH 5 ERIKIZ, =X
FHLErFarillo TRIEETHLLER
%o BEHL, Fi misellus (AW D5WT %5
Bzt g Mtk # >0 TH A 9o Fi misellus &
kAT LY F 27D, PL ostreatus {5
Rlpo WA -PHAERMRIE, Cho 2 HofiRo
A BRI ISR G2 TV L RS D 5.
DX WA - AEMRIE, Fi misellus %%
Tylenhida H, =k A7 H L LryrFauh
Aphelemchida H& W9 X 9512, 2MoHhma)E$
5 RO EDBENTRER T 2 5 b Ltk WBBREGE
WEHETH B,

(3) FSRIRT RO o 4 53

MO E LT oSRIRE OUF#ME & kiR R o 43
HERERYERYED S, Filenchus B#iH & Aphelenchus
IR I OB BRI 0 & B T & B RS
bHro T, ¥4 7unEsy v b (1EOME) @
LAV TCE, AW O & E 2 M Filenchus 1
Aphelenchus £ V< ERT A ETFHREINS, &
72 5, Filenchus |, oy o -2 7=
Y OREE LTSS Agaricus, Chaetomium,
Coprinus, Pleurotus & OF Rhizoctonia (Hayes
1978, Kurtzman 1978, Stevens 1981, Domsch et al
1993, Dix - Webster 1995) T {#Jli§ %725 T
oo HEELMPWHPHAEL VBT RS % #)
A AT2#, Filenchus %% Aphelenchus & 9 33 L <

55105 75 (2006)

BENEL Lol w9 McSorley  Frederick
(1999) OW|EVZOFEEIFL TV B, 72721,
Filenchus D% 4 2 0N & v s #EFE % BIfEC§
5121d, ZOROMBOBEMEDOHMIZONTY
Wi T 2LEEH L, 68%S, ZOEIEEIND
Tylenchidae Bt & % I8 I Z IR %2 B A3 5 R
B0DLZEPMENTVE 2 TH S (Sutherland
1967, Wood 1973a)

Bk, BE, i volovrzuant sy bo
L N)VCl, Filenchus 3 &EDHEBEIZHAEBL
(Geraert 1991, Ruess 1995, Han&l 2000), —7%,
Aphelenchus \Z F 12 B2k & BFIZA B 23R &
NaZERHMOLNT WS (Walker 1984, Yeates et
al 1997) 0 2O &9 HRBOLEGHOE L, 4 W
DORBETH W Wk O A BRI TR TE 5
(K19)o Fusarium, Pythium, Rhizoctonia \—#%
B, HARE D b RPHbREFICA LTS (Clarke
+ Christensen 1981, Walker 1984, Domsch et al
1993, Watanabe 1994). Agaricus J&IZIZHEMIC
HETHHDH VLD, Ag bisporus 13513 ) b
REJFIZ4 v (Phillips 1991) . Chaetomium &
Coprinus \ZEHHH» S5 HEMR T CIELERT S
(Burges 1965, Phillips 1991), #t - T, Filenchus
T EDO]RBEICYH, Rhizoctonia, Agaricus,
Coprinus, Chaetomium, Pleurotus & \»- 721Fi#
R IKH 2 #2725, Aphelenchus (& Fusarium,
Pythium, Rhizoctonia, Agaricus &\ 720158 7
i 2 Bk & BOEUC LEE7z v, 20 &9 i

1, Fusarium, Pythium, Rhizoctonia & \»- 7z

GV (1) i 4 B &%k
o [ [
- Aphelenchus
®om .
- Filenchus v
< > S _
i i
Py ihiun 1[Pleurotus];
SR ﬁhizo_ctonia ------
garicus
Chaetomium
Coprinus

0 19 SRIRE & Mo Lo

ARRES L ORI CTH - 7R R 1L, x =tV Lt
VF 27 (Ap. avenae) LFi.misellusiZ & o Thfiw7efE T
HDHZEERT, SBRTHSARRFE =27 L
F 2 VIR DB,
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(2 & o TOUM 2 R IRR A5
ZMTZ OMBOEED R, HERE A2 0R
HTHICZ OB AL E VWS Walker (1984)
DFFIT L > THLF SN D, 4 WO REAE R
FHMIZ Aphelenchus 3V % WEHRE LT ) —D
DERDH B L 2RmBLT\5, DF D, B
B PL ostreatus DIFFETH 5. TOWR L DI
BAEO IR MICAEL L TBY (Barron -
Thorn 1987), Z®DW % T Aphelenchus #¥EB &L
(15), ZOMBOFEMRTOELARZTIFTNS
WEetEDSH b o XRMIC Filenchus & Pleurotus %
HBETLIENTE D, 2O LF, HMI
Filenchus B4 B3 533 L )G L%\, Pleurotus
RO LAl & OETBEN R R, 4R ORERCTH
YAl ’7207”’42:) W2, MHOFHEIZ X > TRR2 S,
MICEBIZR SN BB D 1D, Aphelenchoides
D4y, Pleurotus B & OBMRIZHILTH S X9
720 HERS, ZOMBRERIEETTLEMICAN
H&, HIZEIEW S0 a4 VIRIZKEZ LD 572F T
WEEALLZWL, 72, HHHMEZHAL LW
bTHs (RH 5R 582 o HAkAIEF O B YR
RGNS 5 720121%, AR L Pleurotus
Et@ﬁa%’ifﬁ LT HUEDND D,
OO0FilenchusODOODOOODOOOOOOOOO

gooooooooo

1) MR Tk

(1) B, SRR R OVRE i

KTIRT 6 RMOMME 720 FOFIEIE

ﬁzif%lilﬂ%@ Fi. misellus {22V TAT» 720 & Ak

, BARZERL CBEBMELMEL, Brzeski
(1997) LORBRRIED VT, FiliLEZLND
Filenchus JE# W @ 1 ff (LLF, Filenchus sp. & #78)
&, REA/NS W (MERCE 10 RO F-1T 318.7
um), BOEW (700 4 m), afli (REEZRAEK
TECHEl - 72fl) 2Vh S (233) &) TEREBISEK
2HTH. INEED, WEITHWZ 6 R OME
(£7) 1E3XC, #3355 EAEIIZ Rh. solani % ffIC
LCH#E L7z BRI W 7 BIRIRIIE K D 6 FETH
%o 9 4FRIIEA R T [RA. solani, Co. cinereus,
PL ostreatus (VL F#F W), Ch. globosum (F%&
B, 2FASHEWREIEW T A [Fu oxysporum,
FsEaRWE), Py ultimum PRE) . choHo
W EAZHENE, HUEEROBIN2 S, KRS
W& o> ThF#D 2 VIIAHELRMTH 5

Aphelenchus

Fi. misellus

ZEDHIMORBTHLPIZENTVWEZDTH
o TNHLOWDH B, Pl ostreatus (&5 % 7) &
Rhabditidae #t} UF Aphelenchidae B D#iH % £
THZEPHMSN TS (Thorn - Barron, 1984 ;
AN D 3)o F72, Rh. solani \ZJE AW O, HEHH
FEHRE LTOWEBET S (Domsch et al 1993)
WS AW Flammulina velutipes (FBF®) 3, #l#z
WIS E 2 2 Pl CTHI L TwoT,
Filenchus sp.®O#RERIZHARK L 720 Bt FE D9 b Fu
oxysporum, Ch. globosum, Rh. solani }. O Py.
ultimum \T AL 3E R MR REF I E A 5 3%
fit &N 7z, Co. cinereus, Pl ostreatus X U FlL
velutipes 3747 BoEE N B Bl ST RS o 224
Bt vy — (TREEAREED) 25, &4 WkE
5 NBRC30628, NBRC30776, NBRC4901 & L T4
I N,

A O L L TR 2 EZ vz, 201
O [LER ] 1%, BA2 L kFEERE 050, E£F
0.09 %) ¥ A XZRRALTHER Lz, ¥4 X%
M=o, #hilioREes LTHHEZhTWS
PO THbo FEBIZIZ, Mz 4 A0HsE %
(B3 471, 2F 358 %) % 1 mbl FORK SIZYIHT
LTHWwz, 5mOHOiZ@LAZTHEL glilsy
A X 45mgE AT AY ¥ —L (EFEOm) NTHRE
HbEl, TOMEIZSHIT450gD Y 4 XEHRY
&, RIREORESTIEREIZFRICEF TS &
I L7 ZD% 8 ml OEBAKE RN,
121C, 30 Mo+ — b2 L—7THEWL 7o
Filenchus sp.OREB T ¥4 ADBAFTE Lo 72
720, KbVINEDT AT ER Ve ¥4 XDY;
HERBRIC L THBIRA L7z, TS ol A
WDk, —#RIKEEEMN O PDA Bt (Potato
Dextrose Agar) TH DAY, IEEEZ@EHEHD 1/10 12
LTHWZ (ERIRE 15 %), EBIZIE, 2 gD
PDABEK (=v XA, RFK 404, EH063%) &
6.75g DFERB AR (RERE, KkFK43.7, BH
0.10 %) % 500ml DZRKIZHEML, 121 TT 20
GEA— 7 L—T7 WA LU TR L7z /ERL 728
HIEA T AL v — LI 10ml $25457F L7z,

(2) o OBEHEM E

BRHLD SRR, BESRIRTAAE L OB #h O AR O
BERESRIC AT ND 720, Ml E
B T o7z, HBX2ESL 720, 5N LD 7T
HOWDO VI P2 EH S €72 PDA KO A 1
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cai%, B Y v — LN & PDA ¥l
VL2 —7, SRMOME % RS0 T Tt
L7co Wl ek BEo2%, £ v —LIg,
WINAORARED 30 ka2 EfE L7z Fi mis-
ellus % OF Fi. discrepans DB T, #HRHE,
WH L OCHEBoMEE 12122 & 3 E,
Filenchus sp.ORERTIX 4 KIEZ#% T2 ¥ x—L
1% 25 CAWSMIC 46 HEE W72, ZO%MH %
My a7z, Yy—LANOKH#Z, &L JK
7 4 78— (Kimberly-Clark) EIZEE, X5I12FN
EN—Vw ViR EICE W, PDA KoY A,
1R Omi L FICEB L CTHh 5 7 4 8= 1257,
25 CC 24 WpfI#%# 1%, otz W UAS A% % il
L7zo Y=L I, MM (R) 2 hilifeE
R/ BEARAE (30) & LTHRM Lz, HMikz
SRR L 7o, 2T AR O R, fRIR
WA K OB O OB % ANOVA THHr L7z,
(3) Ch. globosum %I L7=3E DB D
BRI R T TR H D
A ORET, PDA ¥4 FC Ch. globosum %
BAELTIIWT 22 EAURENT:, MBI
Ko Fi misellus D&% 1 2L 72, LRI
ANDERME LT, MNETATEY A XiiZzH
Wiz, 512, EBREERW: PDA Bz L M
#fbdb7:0, PDB (Potato Dextrose Broth,
Difco Laboratories) dAHEM & LT, TIERHIIC
Bk L7 BABEWICO X 45mg% 15 g DL R
AL, 5245 gk B ERMICE D 2F, AW
OREE X —L Y4720 0mg& L7z, ¥4 XIZD
W, Zo#HEZ v — L4720 20 mg 2 U° 50 mg
AR L o TR DR L 72 S UL, AR
B0mgk D AR ELRRKOWAR»ML 2D, #H
HPEHIEETEL LG L0 TH S, T
Hioxtie LT 1/10 O PDA ¥l 2 L
72o Ch. globosum % ZXWIZHM L, ZOREMN
¥ X — VEMIZIED - 72 R, #iz 30 fk5 o8
FiL 720 BEHICOE A RET, v —LI1d 25T,
SR HE BV, ZOBBREHB L, M
REHHL, ANOVA TR M OFIE DR % 5541
L7z
(4) #hxp =
1/10 # B0 PDA Bidth &, 7 A~ & RBA L7z
B % At o> BABR & FIARI VRS L OB L 72,
Fi. misellus \2 & > CTif# %8 CTd % Rh. solani,

55105 75 (2006)

Ch. globosum }.U* Co. cinereus ® & % 4[| 3 4
L7ze WD Y v — VEWIZILA - 72, Fi mis-
ellus ®D3%# 1, Fi discrepans ®%ik 1 721
Filenchus sp.D%M 1 DWW hh % 5150, ¥ v—
LOFEIETHEME L7z, B Wil owgdhofs
BIZOWTH A REEZHE LA Fi misellus &
Filenchus sp. ® ¥ ¥ — L& 25 T2 24 BEH0E L,
MU EMOTIEHITT 20 f>72. LaL, #
W35 & 912 Fi misellus & Filenchus sp. ®3H
FEFE LD oo THUE 24 R H TS
SR E L2720 THAHH &# 2z, Fi discrepans
DFRERTIE 1 M L2BUE L 2 hr o 720 % 4 ORUE
W o8 %, 3HOMMER— V< VF}T 24
et 25 CCHIME L7z, s & 7o o 4F 5 %
FAEL, KAUTX -T2 HIL L7,
Pl RYER (%) = $h A R g B 4% (515) < 100
ZLT, Rkl FEho L
ANOVA THH L, FMBFIZOVWT, tHEs
Tukey OZ EILB THIMEDOEZDO KK Z AT - 72,
W, T REGTH 72D T, MEERSIIAT
bhdholz,
2) b ES
(1) MHHOBEGH

Fi. misellus D¥EFEFIH LT, MUK, KK
WH R OB e OMOREEAPERETH - 7228
(ANOVA, P<0.005), F7zfitit 2 Z#gicownT
DFEFIIM T W72, PDA ¥ Tix, Ch. globosum
& Co. cinereus % fHIZ§ % LB DOIEFHA I 14 L
L& E %572 (M20)s Rh. solani & PL ostreatus
D E BN 2P HBRETH 72 (1-15),
Fu. oxysporum & Py. ultimum TI3#E L T
KA o 72 (<1.5)o TR b oo B s =g,
] U HURAE — WA O PDA R 06 & ) v 2
FIFEETH o720 THERTHLTIE PDA Kb & [ Ak
Wl & B & OBRIRD SNz 2% D, Co.
cinereus TOFHFITRIZY B (R>12), Rh.
solani & PL ostreatus TIZ/NS W HRRETH -7z
(0.4<R<27)o & 512, Fu. oxysporum & Py. ulti-
mum & TREREIFR ITE AP o 72 (<01 LD
L, Ch. globosum 22\ TIl&, PDA ¥ 4&
(R>14) ERERMPRESCELRY, HIERHTOL X
NINE Do 72,

Fi. discrepans ®#EFTIX, PDA ¥ Tl 3 %%
DFRATITOW TR 2 A L7228, s
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TREHMEOARDIZD, S 3ITOWT L2
TELdo7ze Halo o ANOVA Tid, #ish
MMERH & ZHAGDLETIERNE L, ThE Rl
L OFF 2 WH AR IC L 2 2B A HE L
720 ZORE, IS 2 BERMORHENEMAIPFET
Ho7z (P<0.05), PDA ¥ Tid 3 R0 H T
DWW T, Rh. solani TIREHHIZE L (R>14),

Ch. globosum & Co. cinereus TIZHEE (5-10),
Fu. oxysporum, Py. ultimum KU Pl ostreatus T
3o HREETH- 72 (03-5) (K21, —H,
TR TIX, Fi discrepans O %% 3 OHEHEEIL,
EOWHTH PDARHOBE L VL ThE Do
720 2%V, Rh. solani & Co. cinereus Tl R=3 — 21,
Fu. oxysporum, Py. ultimum, Ch. globosum & O°

1000

10 |

Pf/Pi)

HERIE R (R

L

0.01

Py.u Rh. s
UiPANE

Ch. g

0 20 25T T 46 HFERIREH#E TR L7220 Fi misellus DH5EZH (R=P{/Pi)

MZNIHRERAE 1 -PDA, RIBRIIRAC 1 - LHEREHL, A3/ 2 -PDA, #E23HISRME 2 - 1385 M, Fu.o, Py.u, Rh.s,
Ch.g, Co.c BL Pl.o I%, % % Fu. oxysporum, Py.ultimum, Rh.solani, Ch. globosum, Co.cinereus} (\Pl. ostreatus

TR, MR DS % EHIX I 2R,

1000

Pf/Pi)

HER (R

Fu.o Py.u Rh. s
IIE YN}

O 21 25 CT46 HMARIKEH# TH 2 L7212 D Fi discrepans DHiji% (R=P{/Pi)

S, AtkE, M@ANTIZPDA L O R TR A BB RT L,

Ch. g Co.c Pl.o

2, 3%, PRI EERM EoRKE 3 OBiERA £ T, fF

SRR DOIEAIER20 L [ U, fedsiE, HAHRE OIS WEMHXE Z R,
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Pl ostreatus Tl 0.3 Kiii TH - 72,

Filenchus sp. DR TIX, Wi - Mo HNE
BRI L THBETH o7z (ANOVA,
P<0.01). PDA Tid, Rh. solani, Co. cinereus JO°
Fl velutipes TI3HHEFRIZ4 - 13 L HDOTH o7

A%, Fu. oxysporum, Py. ultimum KO PL ostrea-
tus TlX 024 L/NEDTH o7z, (X22), Fi mis-

ellus % Fi discrepans ®¥i6r (X 20,21) £ 8%,

FALRER T X ~ & — W ge kil

55105 75 (2006)

Ch. globosum X PDA ¥ C3% Filenchus sp. D34

JEEWIHI L7z (R=0.05), TIERHTIZ, oW

Db PDA Kidth & U it R MK 2[R AR B
Tholz (K22

(2) Ch. globosum %82 L 72358 OB D

BRI BT R DR O
R OFESEIEH S 20\2 Fi. misellus OIEFEFITE
B L7 (ANOVA, P<0.01)s PDA IZB1F % Hiss

1000
100
= o) i -
[
iy v
Eﬁj Lr 7% Z
= / 717
0.1
0. 01 “V 1 “' 1 1 1 1 1
Fu.o Py.u Rh. s Ch. g Co. c Pl.o Fl.v
N

0 22 25T T 46 HFESRIRE ##E CR#E L 72 O Filenchus sp.O¥5ii% (R=Pf/Pi)
Bk x L AHRITA 2~ PDA L TR, BERRE OIRL X220 L A U, 7272 L, Fl.viZFL velutipes# x4, #MtHElE, 7

Ttk DI % EHEIX I 2 7R T,

100
b
%T
10
;,_T
J
[
o L
g ! .
H T
= a
e
| a
0.1 T a a
0.01 % e
P BA R PO 7 2~ PDB
20mg/V¥—V  50mg/vv¥—V  90mg/vv¥—L  90mg/vv¥—V  90mg/V¥—V
< - > < >
Esezcsecii] PDA
b Hh

O 23
# (R=P{/Pi)

R ZFEOR AT E872Ch. globosum %8 & LT25C T44 HM}5# L7 Fi misellus O HE5H

RCAR I PR HARE DS W BRI &2 73 7, [F—3E 30T Tukey E THEZEN RN L Zmd (P0.05),



B o SRR BT oD A 8 % O 9% T3~ o> F1L 185

FR=29.0 L Ehro7z (K23) —7, HENHMT
X, BALZERYOMBEEICL ST, W)
0.06 il & R, MBI LA LHEIEL T
ol
(3) MEOHIR=

Fi. misellus DX— )< VigI-ToMBRI =
2975%T (K9), THIIHT B5H & FLRIRE
DA DH B ?ﬁ%ﬁb“(b\f: (ANOVA,
P<001)e 2%V, WTEIZHS L, Co. cinereus
O, TEREHMTIZIPDA X0, HiH SN AHH
WRBAEZ L h otz (t#RE, P<0.05), L
2*L, Ch. globosum & Rh. solani D34, HHAH
BB CTHEEDV T h -7z (P>0.05), RKIZ
%ﬂ:a*ﬁ%tlmAm%A FR R L B D ik

M= LB 5 2 ol (Tukey BRE,
P>0. 05)0 *75 T3ER T, Rh. solani D&

DR & D RAH IS E o 72 (P<0.05) 0

Fi discrepans O3H=IL 2.7 — 107 % TH - 72
(£9)o AWREMEAHINFICKITT FEMRIAE
T (ANOVA, P<0.05), Co. cinereus D34 Ol
i, PDA T IS TYH, ow L) &h
572 2L, WM TOHMBEROEIZIIERMT
DAEETH > 72 (Tukey M€, P<005), W
LIZAhBHE, HMROFWBOEIHETRP 072
(t #¥eE, P>005)

Filenchus sp. DB T 14-67 % TH

o7z (£9)o HIHEAORAE & 55 o> FEERhF A

EHIZHETH -7 (ANOVA, %4 P<0.01,

P<0.01)o PDA T TR TY, Ch. globosum

DY IR P EEISE 2 o 72 (Tukey BE,

P<0.05), F7, WHEIZL 5T, TIER#TIZ PDA

LRSI EICEA -7 (tHE, P<0.05).
3) % %

(1) HHRRAHR MR EICS 2 5 P8
Fi discrepans DEBTIIMM 2EHISE ST

eI A 32 1 iR T, Fi misellus ® Filenchus
Sp.OYE D 24 BEFNZ AR T D fid - 7275, [
CARIRE -HHoMEeE TS 5L, Fi dis-
crepans DI IIMO 2 OO ZF N EHEL
TEDP L, Sl 3ROz 1-11 %72
o7z (#]9), Thid, "=~ viEhickoTh
B S HiE X 7z Tylenchidae BB ozhE (6 —
21 %, Minagawa 1979) ZHRTHEL TR, £
OFERIE, FEBRTHEMHLZE T,
(1979) 2SME LTI L 3R 2 WHEMNSEME S
LCWaZ &R, MMAEmNEREIT5 L XK
FROAy T — 7 HPREEYN % o 72 RIS AE 2
SN b, MR - 11 %E VI FEERPS, K
20 70 54 23 2R L 72 Bl AR I8N EFAli S h T
D, EBEOMIIIHRIIZNED 9 - 100 TH 5
EHEMTE B, 1o T, ARRBRTHI L7 B5RA
0.11 & Y mWIEI, EBRISHIRAMRA 2L EZ L

Minagawa

00 #lmofmbzi®

- itz
it —
PDA s e
Rh. solani 5.24 a 7.48 a ns
Fi.misellus Ch. globosum 4.32 a 2.91 b ns
Co. cinereus 6.89 a 4.51 b *

Rh. solani 4.85 a 3.35 a,b ns
Fi. discrepans Ch. globosum 5.78 a 2.67 a ns

Co. cinereus 6.7 a 10.73 b ns

Rh. solani 3.74 a 1.99 a,b *
Filenchus sp. Ch. globosum 6.65 b 3.54 a

Co. cinereus 3.11 a 1.36 b *

a) Fi.misellus & Filenchus sp. CIIHEfE% 2405, Fi. discrepans

TR 1R T,

b) R EES R AL (VU — L %72V 5168H) X 100% & LT
HE, AKEOEHETRT, R USRS L oAk

T, FUEXTFTOEMDEIC
P>0.05),
tRETHEZAY (P<0.05),

EHEEZEN R (Tukey @%ELK&
[F] U th il & -@& DMERITBWT, *|
nsiZMEL (P>0.05),

TR DI

c) TAXEAWYE L TRALTER,
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has,

Ffcligd5 L, CORKRRHEEZET S/
WaTH, TEEHM ORI 3O
PDA X DBEL TR o 72 (R 9)o FIDDORMESE
ARILCTS, FHSARLNIIMBRELRLL L
2S5 N Tw b (Kimpinsk - Welch 1971,
McSorley 1987), 4ol EET 3R ToHH
BB 5 72D1Z, K LFEOBUND LI T-75,
N== fE} Tl 2 BN ToOM B OR
EAELDEEZONDL, $72, IHEHMT
DD &) AR IR TIL DAY, BB
A3PDA X ) d3HH T < b7z (1M 20, 21, 22)
FERD1-2LEZ LN,

PDA IZBWTAR I RRKEHOEWIL,
HOHERTRICIZEA LB L b o7 1EoT,
LRI L 5, MHOfEE L TORIKE O E
PEDFEMIC I, SRIRBERE S & ofmbshEIEE L C
WEWEEZ bh, T, TERHTI, WL
TERIRICE B REEZ RIZL, Lad, RKOH
MR E 5.2 R IREHEIIRFER TR 5720 £
NTd 4B, Rh solani & Co. cinereus 23R OB
I L7-8ETH Y, Ch. globosum A # R E T
HoHEVIFMIIEDS EVERDNL RS,
Rh. solani & Co. cinereus TOMHRIEIE Ch. glo-
bosum T® 4 fEREZ DI L (£9), Hi2HD
B COMBMEIHRIIHZOWTE D 11 52 L&
72D THAH (K20, 21, 22).

(2) BOBFIIKTT 5 HRKE & HE o E

Fi. misellus, Fi. discrepans K U Filenchus sp.®
FEBT, RO RIIASRIRE & oW ) DR
BrezsIermsniz (M20, 21, 22). PDA
2 il L7 & o EaEEE, Rh. solani,
Ch. globosum J.UF Co. cinereus & 2 L 723612,
Fu. oxysporum, Py. ultimum % Pl ostreatus ®%;
LD EDoTz, T, TTICHRE L7z Fi. mis-
ellus D¥& (N 3) LRABOMETH %, PDA
B ToSN oML, [Fienchus BH#MIE, W
HMW (Ch. globosum, Co. cinereus, Rh. solani,
Pl ostreatus, FL velutipes) %2 L7238 12,
WK E® (Fu oxysporum, Py. ultimum) O3
ALY WP E V] E VI RHEZFT 5.
L% L, PL ostreatus ZflIZL 728613, Co.
cinereus X Rh. solani DA 13 EREEASEGH L 72 A
©72o %72, Filenchus sp. & Ch. globosum Tl3#

55105 75 (2006)

Lol SNHDOMBIIZOWTIIHRTES
T2
TR TORIEABROKRIL, W2PDHT
PDA DYtz oiz, £9, MURWEDD & T
O OB, TR O3 PDA X DK<,
T/, 3HEOMMHBEWITND Ch globosum Tix %l
Liholze TTICHBRAELHIC, MHRxREZE
B 5 &, BREA0.11 ZMR 2 EITH R A
B L7 ZEZ BN, 2D LEEELTD,
TR B1F B Ch. globosum &, Fi misellus 2
$iff & Filenchus sp. 1 Rz B S o 7z
(X 20, 22)o Z®D X9 7% Ch. globosum DL LT
OAGEYEL, THEERTHICR AT 2 A Y Ok =
BPEZTCHLEDLS LM o7 (K23), Ch globosum
& chaetoglobosin ® X 9 %, AKICHELR~ M 2
MRV EREATLEIEIMONT WS (Nielsen
et al. 1999), Ch. globosum 25E D X 9 7 Bk 4tk
DFTIDL) LEMEEET O, £/, 20
HFWHBBIZ D HETH 2 0E0EAHTH 525,
TR OM TR I OWPLROFEW L HELEL, M
B BGH A W] L 7= W REYE A% %o Filenchus sp.i&
b &b &, Fi misellus X Fi discrepans £ 1) Z®
FYIRZ ST 201, REEEH 22 TR <
PDA THLEITE Lo/ bE2 N5, HRO
L2 A, HEREMIZBWTIE, B4R Ch globo-
sum & Filenchus JEI2 & o THF#E 2 TlE % h -
oo BELHL, TOWIIEHTY Filenchus BH#HH
(2 & o THE 2 Tl 2 WITREEASE Vo
(3) MWOfEL LTD PL ostreatus (€5 % 7)
PL ostreatus \3MHIHAW L LTHILN TS
(Thorn + Barron 1984), L4, 4 HIORERDOHF
75, PL ostreatus ¥, Rh. solani=®® Co. cinereus
I &I TlE R WIZ LA, Filenchus J&#H OB 5H
WCHE L TH DI Lhbhrolze EB, ML
6 RIEOMIMDO VIS A5, PDA F 7213 LR b
T, PL ostreatus ZHE L, 011 L Lo EZ IR
L7z (T X EAK X &t ASSER B L 7
EEZOLND, X20, 21, 22), ZHIEHIEIO Fi
misellus DiREFEE —3 T2 (VD 3), PL ostreatus
HETE$ % Pleurotaceae Bt & AF%E L T 5 WY
Hix, CoRESFENICERT IHBOREELVE
ELTHEAEREH T TS (Thorn et al
2000), LA L, MEPZOWHEICHAShLDT
%<, HISHREPZOWELEE, MHT 256
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Bd DLV EHDFIE, ZOBEITOWTHR
HEBLZLDOTHDE, TOBEHARIZLD,
Dorylaimida H## ™ ® Tylencholaimus parvus b
Pleurotus JB DRI EW (PL ostreatus KU PL
plumonarius) #HEL THWET LI ENER IR
Tw% (Okada et al 2005a) . FENRAIMIFETEE A
3% L b TE7: Pleurotaceae FtO RS, LD
FEOFIUI O W T H AR Z T 2 0 B2 5
2 TlE v, & LA, Filenchus J&%° Tylencholaimus
BRI O X512, BT AE & BB HE MBI
DR INBWEMEDD 5, Fha R REEE 7z
SROMIET, WORHMR & Haul e & o R
EWSPICTHIEICLD, WEMBE L DERENY
RMEERDHHS NS 2 L 2 HfFT 5,
(4) Tylenchidae FHZ BT 5 RIKHE &%

Maturity Index &, #roufEdEz FIMH L 728354
%% L7245 ~ % Bongers b [# R
FILELoTHRODELELZMEDO 121353 5T,
Tylenchidae Bt OPWNTH 5, D7V —TI35HRIK
WAL LTI X&), Zhe b (ohbk
M) BEFEzo»? ], LHEREL TS
(Bongers * Bongers 1998), Z ®F =121,
Tylenchidae Bt OFEH 2D & W 5 L HEBHE ) 5 Wl
KRB Eh, 1 20WERKOEMRB DR T
40%% HDBHL SVEVWHECHET 2 5E 1D
% (Yeates * Bird 1994, Wright + Coleman,
2000) . Tylenchidae FHift it > A HEIZBI§ 2 U
IhF % (Yeates et al 1993), #HHED
W BT 2 AKBH RO BEFE~OIR D 7517 1205
FLIXoTRR STV, Thbb, HWER
(Freckman -+ Ettema 1993), Hi¥WRifERE (plant
associate, FEIIAFED7ZDTYRE LR T 50
&, Yeates et al 1999), RIRBI&H (Forge -
Simard 2000), AEPIREHKRIRE A (Ruess
1995, Hanél 2000, 2001) “FIZHR D 7T 5Tz,
T SRR oM auE, THEREX D b1
FHYOFMIZKRE S HBEINLOT, THEHREA
DOTELFEEE % 34 % Maturity Index (Bongers
1990) %, HIEBOHEEM OGO 5 4 7 %5
flig~% Channel Index (Ferris et al 2001) o
WHHERB ORI OB SN D, ZOY6, B
WEIZOWT, B LD o 2E L HRTHELL
R DHWMERES 2O TWEEED 5. E-T,
AEHRROEMEZW 5212 L, Bongers ORI

BEZHIEIE, HHEERPEHEIZE S TEETH S,
Tylenchidae BH#E SR MGEZ HET L2 LT
TTIMHER SN TS (Sutherland 1967, Wood
1973a) 0 —H, RWREEZEE TS Z L%, Wood
(1973b) & Brzeski (1998) 2%, %4 Tylenchus &
& Filenchus JEIZOWTHI R IIZBIZ L T &id
Wi, THRESNTVWLEIREA RV, AREA
POF ML H/HCHETT 5 2 L id, SEHRMERS 1S
AREROBEREIZ BT % Tylenchidae BHi H o £
ZMRL, F72, MEBEOHN EZHELIZIT) LT
AU RT3 5o, Tylenchidae FHEh o T3, A
2 S FHM T E CEH RS OMRYICHIT S
Filenchus BHIZOWTIE, AREFEEEZHT 5
CERRTHBN RS T TIH O Tnz,
Hangl (2000) 12k 2 &, HEHROMKRIZENT, %
R DOFEEOERE & TIERORERROERENLL
BIL 720 F72, McSorley + Frederick (1999) I
X5 &, EETAYERRE LM TEICH Y %
ML, MABEOHEEZREL-L 25, MYEHE
MM OBEDHIML %2> 72Dk L, Filenchus
BRREUEIEIN U 22 SAUE, AR ERERE LT
EELIAREEZHREPEEL -0 EILN
%o ARWIFETIE, i o5k CH v 72 A S A e ok
@ Fi. misellus D 128Nz, FREMATH N ITHE
% B M8k O Filenchus B E O 727 5 %
W, 2% 0, HIFEEIKTT O Fi misellus D 1 F#,
WMBEE BT O Fi discrepans @ 3 2K O TR
BT ORI ERE (Filenchus sp) ® 1 %% (E7)
IZoWTh, FEERICL > CRIRBE MG L
72 (K20, 21, 22)o L2d4HNE, PDAD LS
RIERN—ADFHIZT TR, TEN—2DFH
Tb, TNSHOHMA Rh. solani % Co. cinereus %5
OWEFBELTHIMT L2 & MR L. LD
%, Filenchus BREIIZBWT, RIRE AT
B ETIE RS E, 2, BROIERTY
INOOMAPRREZ EXTEML TEHI L%
RIELTW5, fit> T, Filenchus @M, Wiy
£ (Freckman - Ettema 1993) iy fEE
(plant associate, Yeates et al 1999) &%z 5% X
DY, RIRKEM (Forge + Simard 2001), &%
VIR TR IRE A (Ruess 1995, Hanél
2000) LHMTT2ABELTHD. TOYA,
Filenchus JE R BUE MR BHERB O RHIZE LR E
ThHodEEZLD. FEB, AR LIFFORAER
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B O(AFHLE LTIE Okada et al 2002, Okada
and Kadota 2003) %#5IM L, Filenchusl&, &5
121d Tylenchidae F oM R 2 R IRW AN, H 50
IR B OSRIRI B & U CHlo 72 F9E /S0 5%
FE8NTwb (Hanel 2004, McSorley and
Frederick 2004, Wang et al 2004, Forge et al
2005, Wang and McSorley 2005), L2*L, 72
B 2o Cwb, Filenchus B HIT,
Aphelenchidae BB D=t A 7 H Ly F 270
9, BEALARRRERARIEDPDERTVWEHED
HIRWEE (Hunt 1993) Zod, Zhid, Hl
PWAROHEHINL &R RERADOVWThz a2
M Z D ? ZOREMICE 2 51213 S 5742 B8R
VETHDB, €512, Tylenchidae FHathE LTo
A RBEE AT 2 W & 223 5121, Filenchus & 72
FTHRAMBOIBIZOVTHBEEELHRFTT 5 2 LAE
BWTH b
(5) MEOMEIZBIT B RKE A

Filenchus B2 BT % %KW A ORI, K
EMAAOWMIICODREEZAMAZRMET 5,
Tylenchida H ®BUF DR 75 £ ML B R IRE &
O SHAL L2 EZ SNTWAS (Maggenti
1981, Poinar 1983). 4K IRIW &M DOFEILIL,
CORHELXFTHIDTHD. 2L L,
Filenchus & % &t Tylenchidae Broofitid, ol
HEBAESE (D8 L AE) PR CRRICED RS,
TG 2 R 2 o /2%, Tylenchida H®
FTHHRBEM L IV —TEEINTVE-DTH S
(Siddiqi 2000)o 7272 L, ¥ EENOMEILIZRH
T 5 ZORFEFEEICEERT 5121%, Tylenchida
HiZBWT, BREnDTosElEL AL LS
TN 2 47>, Tylenchidae Rt o J5 A1
DD B VBN D 5,

o 0oo0ono

AWFFETIE, THEPICERT 25 REETHREO
HRIZOWT, RERLTIEFFNOFH OB, S
FBEMIITE 217 5 720 WRIC L7ood, Rk
BIF B HAEN LR IRE AR TS 5 Aphelenchida
Ho=t k7% Lt rF a2y R Aphelenchoides
EBO 1L, RS AFOAL R HAIEE
TIRA W TEERBRCAERT 5 00, 4% TRIRWEA
WAFER X T2 d5 72 Tylenchida H ® Filenchus
BRIRTH 5,

55105 75 (2006)

Aphelenchida H ®#gHiz oW Tld, =Gt
HRIKWIC X R E o FwHl 2 Bf L, WwEME
SR T & KT 2 MHCRR OB 21T o 720§
W=k ALy FaviZonTid, § TN
DRI KR E B O RAL T, HEIREMSR IR % 5
WA E LCTHAL, EEIZBBRRIRIED 5T
WhHZ RS (S 1988), ABFZETIEHILH T
(FITHEBE) TRESNIZZRMITHK > THEL 2.
MGSRIRE I, B3O VARG 2 9 RN SRIR
W T& % Fusarium, Rhizoctonia }.U" Pythium J&
DWE L7ze ZORE, WTFNORKIZBENTD,
BB IR BT TR LR 2s, e IRaER
WY, FEERILT R ERIRBEOTT TRE L 7SR e
F LA, ThE ) SR E R L7z, £2T, %
BRIZHR Y PRERZ 1TV, Fu oxysporum f. sp. cuc-
umerinam \2 & % ¥ 27 ®2 % %3%, Rh. solani
X BHY 757 —OMWNMERO Py. ultimum 2
LR T LYYy ORI 8B RTOM
HOFEHRMHRMELZ T L2, £ OHR,
Fusarium & Pythium \Z & AREOFAEMHIZTE
Rdrotze LrL, A 777 —OHIAIEIZIZH
HUZ X B FERIRIRIR RO S, o, BFEHER
PHFRINILEBY, BERKOMUI MO R
X0 BIHIHRIRIRASH 2o 720 Heo T, BRI H
VR EBIRT UL, =R LEYF v,
Rh. solani\2 X %780 v 2 ) =SSO RO E
PN, AL MW FERELT, FITE ST
WD D Do D720, I =SSR IR R AR
B HEEEM O, Rk 1 R o e 5
M X 2 o E PO A EL B (A 2003) &
PERIC LD, FEEICHBICB VT Rh. solani EHIZ
X DI EFEE IR 2R3 5 PHETTRET
H5bo

B D720 D=t % 74 Lt v F 2 D%l
HRERFEHRIIOWTIE, Va—AHERmE L
THAT 2 HESHFE SN TV 2H CF§  1993),
i EPIH B & L COARBROMY; LX)V TOEH
PEZHIWr3 2120%, BIEHERIRE O WIZE O AR
R, AHIZE 5 TREE 7 BRI AEE S 1358
FUCHEAET 2G5 TORBPAT K TH 5,

TIBERE ORISR IRE DL 13, KU
GRS AEET, BEIMEL RV IEHARE
WL, WEzEIkd 5, LaL, FIHTREZARE
Wi, B EFEMHL, W E 5L TES
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FEHL TS, EoT, 29 L7ZHIZ X SRR
EORiBEEERT 5 720 IR IRE R RE S
52 L, P ORIKEO N L 2 BRFOED
ZHBL, MPATEZRET LIRS H D LIRS
Noo Z0720, RREEWMBIZ X 5 Wik REEER
PEMIC B 5 2 BT ZE A3k 2 1A b, Ml %R
PEitgae 2 | RIL T 20 REOME, HHYO
C/NILEDPHS I8N TE 7 (Chen - Ferris
1999, 2000). LA L, TiERTORERELRYILER
TdH B IMEHIHEHLFERE I KT T HEIT O W TERAN
bR TWwhhol, €ZTITIE, TENTHW
=t A 7Y Lt v F 27 OKE California %4 &
Ap. composticola \Z2\WT, BHEREFPEBICES
LIREDEEZ R, ZOBOMHE LT, A%
WISk S 2 EERRRE S R O A B IE, AR R
W5 W DOFEE R BT 5 DT, WHHER
PR DEMHPHEAET S L, ZNICL > TERAML
BEANDIREOREDO VR b e E 272, BN
ik, =AY Ly F 2y OB 30 T
PLEZDIZH L, Ap. composticola 1% 25 T TH
b0 —J, TNSHOMBEARE BT 5 HRIRE O
AFBEMOMEICL > TRELY, Rh solani Tl
30 CLAEZdIZH L, Bo. cinerea i 25 C§HTH %,
o T, TNHAEYHOMARICE T, IS
LEFENOREORBORTFEL L EMESh
Too FZT, MBEREOMABDE 4D IOV
T, W% GRS ez SRR AR RE 15, 20,
25, 29 CZBVTWELZ. TORR, Bo.
cinerea Ti&, MIMOFWIZL ST, EFENOH
JED BN T h > 7225, Rh. solani T, HEH A
R 7 BIREEAS, MAE DRI OB ER &
EIE 3L, ARYSRC X 2 ERPERICE, Bl
LD & U CRESHET 2 Wi H 5 2 L3
bholz, MEEZEL CEERRITEETLIHRNE L
T, SREOHBLHEM D C/N EAH ST
505, FNHITMA, AW THS 2% - 72
DR, TIEDTOERYEREROWIE R %
179 ECEELMATH % MR OHEY S
WHbLZARRWE EN 2 EETLHHOMBE R
%4 OWIERZ LI L, FhUIHED SRR
BEAROTEE/ Y — 2S5, M
HI3EPTOREEIIE O TEHE RN R T
LIENTELURMESDH S, 2L C, BERER
JER DI A % P02 -V FEE E BRI 2 5 & )

FEE&Nb, T2, $TIXRBRRZXHIZ, WYHER
Brx Bie Ll ABIICM 38 IS 3 5 56
b, MHIZX 2 TEEFROWMAHIRFTE 5,

Tylenchida H @ Tylenchidae R IZ DWW T,
BRBRIESEAA 3 5 720 OB E OB ZE D T
OWYPHEETHLI2H00b 5T, RIREAE
TTHsrEw)EE o RBENEDL -
(Bongers * Bongers 1998), & Z CTAFETIZ,
Tylenchidae FtOH T, HHEMIZBIAEL 5T 5
Filenchus JBHEHIZDWT, SRIRE &0 A % 5
BTEBUZ L o THREF L7 T OFER, 316 RiftD
LA, SRIREZEAEL, PDA O X5 L RE
DHE BT THEEN— R LR T O 5 2
Edbhotz, TOZ X, HAOLEHR T
Filenchus BAHRAHRIRW L HA L THH L, SRR
WEMEDZ OB OB O—B % B TH 5 WHek
ZRL7e SO EMS, Filenchus &t HUE 40
FEROGHIIB VT, SRIRWEN, 72 3hmiR
BHRIRB &M & LT, Maturity Index (Bongers
1990) HOEBFMIFMOFHICED L& LED
Moo 72721, RIREOAEERDLOH, KIKKE
WO )% &AL 0000, THERRT
DYFEMROAREN M ZE 2 5 L TEELRWET
HY, SHRRETILEND S,

K23 B v C Filenchus JERR RS, HERHR U
KW L%z 5N T&7: PL ostreatus (Thorn -
Barron 1984) OW% bEELEEH T 5 2 L 235
Ra3Nizo TNIEFHRNIIHWOTOMETH 5,
Filenchus BB ED X 9 RBfET T 7 r W%
WKL BHEERN TV L0, Z0OI LIERBFN
LREEGDLON, €I rEBRHEORRE LEA
TE50h, I 57 2BATE HMAUIMIZH W
B DPERRA REEMADH Y, ZOHLOMHIE, %
IRE &R E OMEMEMICOWTOEBRFEN T —<
LWV b,

VAL, AAT, ATF VLT o KRR
T EEL MY SRR K, Deladenus B, %
HBGBREM & L CEE R BREF AR RO ) % &
r Tylenchida HOHTYH, B E Wb b
Tylenchidae B O#EH T (Siddigi 2000), RIKFEE
Pt e 722 Lid, HEO#ELEEZ 5 ETH
BERDPDHLEDNG, k0, HPRRBIZH
T 2HFOMIUE, b d L TESHBRYOTT
FREEERTV LRI HHEML2EEZHNT
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WL 5 THDH (EHMH 2000, Poinar 1983). 72
72L, Tylenchidae Bt JFEIEMEX, G0 L 2 AILE
IS DD TH L DT, S THEYFNT
FEEHC RGBT 2R T 2LENDH 5,

IS HCIE, Filenchus BAEHRIZDOWTDH,
Aphelenchida BfEHRIZOWTHEF L7z X912, #l
WIREDOFHBIRI~OFI AR, TIEHOBERIGERE
NOMDbY ERETAHILICLY, FBEAIFEOH
FABERE % V728 72 70 BESEBAN AR 58 S L 5 W ek
25,
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Ecology of Fungivorous Nematodes and Their Use for
Suppression of Plant Diseases

Hiroaki Oxapa

Summary

Nematodes are ubiquitous animals in marine, freshwater and soil environments. The number of their
species has been estimated at over one hundred million. However, ecological and physiological studies have
been focused mainly on parasitic species, which are harmful to human beings, domestic animals, crops and
vegetables. Some free-living nematodes species, however, are considered useful for agricultural production
and environmental sciences. In this study, fungivorous free-living nematodes, which commonly occur in
agricultural soils, were examined for their abilities to suppress plant diseases, and to increase soil inorganic
nitrogen for plant growth. Other common free-living species were also examined to determine if they have
fungal-feeding habits, to reduce ambiguity in their feeding-group classification in nematode community

analysis.

1. Population growth of fungivorous nematodes of the order Aphelenchida, and their use for sup-

pression of fungal plant-diseases

To test whether they suppress soil-borne plant-pathogenic fungi, nematode species or isolates collected
in the Tohoku region of northern Japan were measured for their reproduction rates on the fungi. The
Aphelenchus avenae isolate, collected in Fukushima city in Fukushima prefecture, reproduced well on
major fungal pathogens causing vegetable damping-off, Rhizoctonia solani and Pythium ultimum. An
unidentified Aphelenchoides species from Fukushima city also showed good reproduction on another
pathogenic fungus, Fusarium oxysporum f. sp. raphani, as well as on Rh. solani. Aphelenchus avenae was
also examined to determine whether its four isolates from different localities in Tohoku area had different
reproduction rates when cultured on Rh. solani, Py. ultimum and Fu. oxysporum. Generally on any
fungus, the Fukushima-city isolate did better than the other nematode isolates. Thus, this isolate was tested
preferentially in pot experiments to determine whether it was able to prevent cucumber wilt by Fu. oxyusporum
f. sp. cucumerinam, cauliflower damping-off by Rh. solani, and spinach damping-off by Py. ultimum. The
nematode isolate was found effective at preventing cauliflower damping-off, but was found ineffective on
the other plant diseases. The other Ap. avenae isolates were also tested against cauliflower damping-off,
but were not effective. It was concluded that Ap. avenae was effective at preventing damping-off caused

by Rh. solani, if a nematode isolate with large population growth on the fungus was selected.

2. Effects of fungivorous nematodes and temperature on nitrogen mineralization in soil dominated
by fungal decomposers
When nematodes feed on fungi, they excrete inorganic nitrogen such as ammonium; hence, nematodes
may help increase soil fertility. The nematode activity may be affected by physical factors, such as soil

temperature or moisture. Thus, the effect of temperature on the growth and the nitrogen excretion of two
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fungal and two nematode species from US were examined in microcosm experiments. In dish microcosms,
the optimal temperatures for hyphal growth of the two fungi differed; the temperature was 29 C or higher
for Rh. solani, while slightly less than 25 C for Bo. cinerea. The optimal temperatures for reproduction of
the two nematode species also differed; the temperature was 29C or higher for Ap. avenae, while slightly
less than 25 C for Ap. composticola. To determine the effect of temperature on nitrogen excretion by the
organisms when they decompose organic matter, alfalfa and cellulose, column microcosms were established.
For each of the two fungal species, columns with the fungus alone, and columns with the fungus plus Ap.
avenae or Ap. compostiocola, were prepared at 15, 20, 25 and 29 C, to measure the cumulative amount of
nitrogen excreted and nematode reproduction rates in 21 days. In the Bo. cinerea experiment, the amount
of nitrogen was not affected by temperature in either the fungus alone or fungus plus nematode columns,
although nematode reproduction was affected. Also in the Rh. solani experiment, the nitrogen amount
detected was not affected by temperature in the fungus alone column. In the fungus plus nematode columns,
however, the nitrogen amount and the nematode reproduction rate were greatest at the temperature
close to the optimal for each nematode species determined in the dish microcosm. It was concluded that
temperature might influence nitrogen mineralization in organic matter decomposition by fungi, through
reproduction of fungivorous nematodes. These results suggest that it may be possible not only to reduce
plant disease, but also to enhance nitrogen mineralization under appropriate soil temperature, by applying

fungivorous nematodes.

3. Examination of fungal-feeding habits in the nematode species of the genus Filenchus

Nematode community analysis is expected to be a useful tool for soil ecosystem diagnosis, such as degree
of artificial disturbance or of fertility status. In the analysis, nematode classification, based on feeding
habits and life history traits, is essential. The feeding habits of nematode species of the family Tylenchidae,
often predominating in nematode communities, have been unclear, although the nematodes have sometimes
been observed feeding on plant roots. Determination of fungal-feeding habits in the family is important
for nematode ecologists. A species of Tylenchidae was found in a pile of rice straw for composting. This
finding suggested the possibility of fungal feeding in Tylenchidae. The nematode species was identified as
Filenchus misellus based on morphological characteristics. Nematode species of the genus Filenchus, a
major member of Tylenchidae, were thus examined in culture experiments to determine whether they
were able to feed on fungi. Fi misellus from rice straw compost was compared with Ap. avenae for
reproduction rates as affected by food fungal species on PDA, because Ap. avenae is quite different
from Fi misellus in terms of systematic positions and habitats. Fi misellus reproduced well feeding on
Ascomycota and Basidiomycota fungi, including Pleurotus ostreatus, which is known as a nematode-
trapping fungus. It was suggested that the ecological characteristics of Fi misellus were quite different
from those of Ap. avenae, which reproduced well on plant-pathogenic fungi. The six nematode isolates
representing three Filenchus species, collected from soils of different localities in Japan, also showed
reproduction by feeding on fungi growing on soil-based media as well as on agar-based PDA. These results
suggest that fungal-feeding habits are not unusual in the genus in field soils. It was concluded that the
appropriate classification of Filenchus species in nematode community analysis is fungal, or fungal and

plant root feeders.
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